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ABSTRACT
POSTPARTUM DEPRESSIVE SYMPTOMS: A STUDY OF INFLUENCING
FACTORS AND AN INTERVENTION FOR IMPROVEMENT
by
SUSAN LIIPFERT SHELTON
Postpartum Depression (PPD) is diagnosed in nearly 16% of mothers, yet
more women may report symptoms of this mood disorder. Research has
focused on assessment and intervention for women considered at risk for PPD
while women described as low-risk are potentially overlooked. The purposes of
the two-phase study were to describe the depressive symptoms among healthy,
low-risk women at 4-8 weeks postpartum, determine the influence from personal
characteristics, perceived stress, sleep disturbances, and fatigue to depressive
symptoms (Phase I), and pilot test a stroller-walking intervention in Phase II.
Women who scored above the median score from the Edinburgh Postnatal
Depression Scale at baseline were eligible to enroll in a second phase. Phase II
was a pilot test examining the effects of a 6-week stroller-walking intervention,
three days per week for at least 30 minutes per session, on depressive
symptomatology and well-being during the first three months postpartum.
A total of 62 women participated in Phase I of the study, with 11 of the
women being eligible for Phase II. Among those eligible, six women enrolled in
Phase II where three women randomized to the control group and three to the
intervention group.
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Study participants were predominantly married, Caucasian mothers from
the upper income level. Findings showed normal parenting stress, but 48% of
participants perceived clinically significant global stress. Mothers reported
clinically significant poor sleep quality, and those with increased sleep
disturbance had greater depressive symptoms and fatigue. Perceived stress,
sleep disturbance, fatigue, and caesarean section delivery method accounted for
45% of the variation in depressive symptoms, and stress was the single
statistically significant predictor. Phase II participants had improvement of
depressive symptoms following the intervention, and intervention participants
recorded daily step counts notably higher than control participants.
Future research should further explore the relationship of activity and
depressive symptoms and the use of stroller walking as a preventative
intervention for PPD. Endeavors need to focus not only on the depressive
symptoms but also the accompanying conditions of increased stress, sleep
disturbance, and fatigue among all postpartum women.
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CHAPTER I
INTRODUCTION
Each year in the United States, nearly 4 million neonates are born
(Hamilton, Martin, Osterman, & Curtin, 2014). Of the women giving birth,
600,000 to 800,000 cases of peripartum depression will occur. According to the
diagnostic and statistical manual of mental disorders (DSM-V), peripartum
depression can occur during pregnancy or within the first four weeks after birth,
or postpartum (American Psychiatric Association, 2013). In just the postpartum
population, 9-16% experience postpartum depression (PPD) (American
Psychological Association, 2007) each year and 15-20% have significant
symptoms of depression and anxiety (Postpartum Support International [PSI],
2010). The incidence of PPD is highest in the first three months and peaks at 4
to 6 weeks postpartum (Gaynes et al., 2005; Horowitz & Goodman, 2005). While
symptoms of PPD typically begin in the first four weeks after birth, there are
mothers who do not exhibit symptoms until months after delivery and may remain
symptomatic and undiagnosed for up to a year or longer postpartum (American
Psychiatric Association, 2013; Driscoll, 2006; Horowitz & Goodman, 2005). A
depressed mother may have vague reports of sleep disturbances, fatigue or low
energy (Posmontier, 2008b), poor concentration and psychomotor function and
changes in appetite (American Psychiatric Association, 2013).
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These symptoms may interfere not only with maternal daily routine of selfcare but also maternal-infant interactions (American Psychological Association,
2007). There is evidence that mothers with PPD have difficulty responding to
their infants’ cues and providing soothing interactions for their babies (Logsdon,
Wisner, & Pinto-Foltz, 2006). An infant of a mother with PPD may be more
withdrawn, less affectionate, and potentially exhibits behavioral or cognitive
delays (American Psychological Association, 2007; Logsdon et al., 2006). While
the depressed mother may be attentive to the infant’s physical needs, she is less
likely to provide nurturing interactions such as talking, singing, or reading to the
infant (McLearn, Minkovitz, Strobino, Marks, & Hou, 2006). In addition to
compromised bonding with the newborn, spousal relationships may be strained
(O’Hara, 2009) and threaten the mother’s support system. PPD research
indicates that there is an increase in marital distress and a decrease in fathers’
mental wellness in couples living with PPD (Horowitz & Goodman, 2005). Not
only is there poor partner satisfaction, but there is a 40-50% chance that the
father living with a depressed mother will also be depressed (Demissie et al.,
2011). The strained relationship may introduce new stress or worsen the
mother’s current stress.
The cause of PPD is unclear (Davis, Cross, & Lind, 2008); however, it is
hypothesized that PPD has multifaceted etiologic underpinnings: biological (e.g.,
endocrine changes), psychological (e.g., stress), and psychosocial (e.g., lack of
social support) (Beck & Driscoll, 2006; Groer & Morgan, 2007; Jolley, Elmore,
Barnard, & Carr, 2007). Over the last two decades, psychological stress has
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been consistently identified as one of the triggers underlying pathology of PPD
(Beck, 2001; Beck 2008; Beck, Gable, Sakala, & Declercq, 2011). Mothers with
high stress also have high prevalent rates of depressive symptoms (Beck, 2008;
Liu & Alloy, 2010). The source of the stress may be related to either chronic life
events such as poverty, lack of education, and limited social support (Dennis,
2005, 2010) or more acute challenges as with childcare stress (Beck, 2008).
Mothers may hear from family or friends or even healthcare providers that stress
is normal in the early PP period; however, stress that interferes with the mother’s
ability to care for herself and her infant and alters her mood is not part of a
normal transition to motherhood.
High quality postpartum care should educate women about mood
disorders and treatment options and promote behaviors that enhance mental and
physical well-being for women (Horowitz & Goodman, 2005). Women and health
care providers need evidence-based interventions to address depressive
symptoms in postpartum women in order to decrease the detrimental impacts
that PPD can have on women and their infants and families. Existing PPD
treatment may include medication, psychotherapy or a combination, all of which
have been shown to be effective, yet they may not be acceptable or accessible
for every postpartum woman (Battle et al., 2008; Callaghan, 2004; Cuijpers,
Brännmark, & van Straten, 2008; Daley, MacArthur, & Winter, 2007). While
antidepressant medications have positive effects on PPD, side-effects and
stigma may negatively influence compliance with their use (Kendall-Tackett &
Hale, 2010; Ko, Farr, Dietz, & Robbins, 2012; MacQueen & Chokka, 2004;
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Pearlstein, 2008). A mother may not want to take medications for fear of passing
them to the infant via breastmilk, fear of addiction, or fear of being labeled a “bad
mother” for needing antidepressants (Doucet, Dennis, Letourneau, & Blackmore,
2009). Additionally, a breastfeeding mother may reject pharmacologic treatment
for fear of having to prematurely wean her infant from breastfeeding (KendallTackett & Hale, 2010).
Similar concerns exist for psychotherapy which is a nonpharmacologic
alternative to antidepressants. This type of approach includes interpersonal
therapy (IPT), cognitive behavioral therapy (CBT), and family or group therapy,
all of which can assist a mother in restructuring her reactivity to stress and coping
mechanisms. Although evidence shows improvement in PPD symptoms for
women undergoing IPT, CBT and family or group therapy, this approach may not
be feasible due to time commitment, cost effectiveness, and availability of
resources (Cuijpers et al., 2008; Dennis, 2005; Driscoll, 2006; Lumley, Austin, &
Mitchell, 2004). Similar to use of medication, there is also a perceived stigma
associated with seeking mental health care that may hinder a mother’s
commitment to treatment.
Beyond pharmacologic approaches and psychotherapy, clinicians may
suggest wellness behaviors to improve depressive symptoms for postpartum
women (Sichel & Driscoll, 1999). Exercise is consistently part of combination
wellness therapies and is often suggested to depressed persons as part of selfcare (American Psychological Association, 2007; National Institute of Mental
Health, 2010; Sichel & Driscoll, 1999). Exercise also has demonstrated positive
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effectiveness for depressive symptoms when used as a single intervention. For
example, with home-based and group exercise interventions, research findings
indicate improvement of depressed symptoms in 6 to 12 weeks of exercise
among mothers who are 4 weeks to 12 months postpartum (Armstrong &
Edwards, 2003; Da Costa et al., 2009; Heh, Huang, Ho, Fu, & Wang, 2008;
Norman, Sherburn, Osborne, & Galea, 2010). Unlike antidepressant
medications, exercise does not have a side effect profile that is undesirable nor is
there a worry of stigma or accessibility.
Exercise is defined as a planned, structured, repetitive form of physical
activity that is performed with the goal of improving health or fitness (U. S.
Department of Health & Human Services, 2008). In addition to the proven
physical benefits, research has acknowledged the improvement of mental
wellness with physical activity (Craft & Perna, 2004; Mead et al., 2010).
According to the 2008 Physical Activity Guidelines for Americans (U. S.
Department of Health & Human Services, 2008), health benefits like
cardiovascular wellness, control of diabetes, and improvement of depression
may be achieved in a total of 150 minutes per week of moderate-intensity
activity, such as brisk walking; benefits may begin to be noticed with just 60
minutes of moderate intensity activity per week. Bush et al. (2007) found stroller
walking at a pace of 3.0 to 3.5 mph meets aerobic demand for improving physical
endurance. In a study of adults with mild to moderate depressive disorder, Dunn,
Trivedi, Kampert, Clark, and Chambliss (2005) found that energy expenditure
versus frequency is the key to gaining results in depressive symptoms. There
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was a significant main effect of energy expenditure in reducing the depression
scores at 12 weeks, but there was not a main effect of frequency. The adjusted
mean scores of the Hamilton Rating Scale for Depression were reduced by
nearly half (47%) in the group following the public health dose of energy
expenditure (17.5 kcal/kg/wk), compared to the low dose (7.1 kcal/kg/wk) (30%
reduction) and control (29% reduction) groups. Among the study participants
(N=80), there was no difference in results when exercising three versus five days
(Dunn et al., 2005).
Three days per week seems to be a starting point for engaging mothers in
exercise for physical and mental wellness; research on exercise adherence
indicates that programs that begin with high volume and intensity expectations
decrease the likelihood that participants will continue (Woodard & Berry, 2001).
Women are less physically active than men, and postpartum women, especially,
are less likely to be involved in regular exercise due to perceived lack of time and
competing demands (Bellows-Riecken & Rhodes, 2008). A sustainable exercise
program must be viewed as one that is achievable when competing with other
demands of daily life, such as household responsibilities, childcare needs, and
return to work outside of the home. Research indicates that postpartum women
improve depressive symptoms and mood by increasing their activity level from
sedentary to active by exercising just three days per week (Armstrong &
Edwards, 2003; Heh et al., 2008).
While debate continues on the exact mechanism of action, and most of
the knowledge is based on animal models, there is growing knowledge to support
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the role of exercise in decreasing depressive symptoms (Blumenthal et al., 2007;
Ernst, Olson, Pinel, Lam, & Christie, 2006; Nemeroff & Owens, 2009). Research
indicates that exercise may be a viable option as it influences neurotransmitter
response and the complex interaction of stress and depression (Ernst et al.,
2006; McEwen & Gianaros, 2010). Exercise is an intervention that has few
associated costs or side effects, yet its benefits may be multifactorial including
improved level of cardiovascular fitness, improved body image, promotion of rest,
reduction of stress via relaxation, increased endocrine response (i.e.,
tryptophanehydroxidase which is a precursor to serotonin) (Ernst et al., 2006;
Nemeroff & Owens, 2009; Owens & Nemeroff, 1994; Vino, Sanchis-Gomar,
Martinez-Bello, & Gomez-Cabrera, 2012), and improvement of depressive
symptoms (Blumenthal et al., 2007; Conn, 2010; Dunn et al., 2005; Ernst et al.,
2006; Gjestland, Bø, Owe, & Eberhard-Gran, 2013; Milani & Lavie, 2009; Ryan,
2008). Both the physical and mental benefits of exercise contribute to overall
well-being. Women need an option for improving their well-being during the
postpartum period that is easily incorporated into their routine and not associated
with perceived barriers. An exercise intervention such as moderate stroller
walking does not have a burden of cost, necessitate childcare, or interfere with
breastfeeding (Armstrong & Edwards, 2003; Da Costa et al., 2009; Fjeldsoe,
Miller, & Marshall, 2010). Stroller-walking—walking while pushing an infant
stroller—is a simple, accessible exercise that postpartum women may include in
their day to improve mood and well-being.
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Purpose of the Research
The purpose of the current study was to examine the effectiveness and
feasibility of a stroller-walking program to decrease symptoms of PPD during the
early stages of the postpartum period. The primary aim was to test the effects of
stroller walking three days per week for at least 30 minutes per session on
depressive symptomatology and well-being during the first three months
postpartum. The secondary aim was to determine the extent to which selected
factors influence a woman’s depressive symptoms and her adherence to an
exercise regimen in the early postpartum period.
Hypotheses and Research Questions
This study proposed the following hypotheses and research questions. At
the end of a 6-week stroller walking intervention:
Hypothesis 1: The mothers in the experimental group will have
significantly lower depressive symptoms measured by the Edinburgh Postnatal
Depression Scale (EPDS) than mothers in the control group.
Hypothesis 2: The mothers in the experimental group will report
significantly greater well-being as measured by the Short Form-36, version 2
(SF-36v2) compared to mothers in the control group.
Research Question 1: To what extent is variation in depressive symptoms
in postpartum women explained by personal characteristics (i.e., parity, marital
status, infant feeding method), perceived stress, sleep disturbances, and fatigue
at baseline?
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Research Question 2: What factors influence a PP woman’s adherence to
a structured exercise regime (stroller-walking 30 minute sessions three days per
week) following the birth of a child?
Theoretical Framework
Overview of Model of Allostasis
The Model of Allostasis (MOA) was used as a guide for this study. The
MOA is an interactive model with a central concept of perceived stress (McEwen,
1998). The outcome component of the model is allostatic load, which may be a
variety of clinical presentations depending on the body system(s) involved (i.e.,
cardiac disease, metabolic disease, depression). The response system of
healthy bodies may not reach this illness outcome; however, individuals who are
more vulnerable may respond in a manner of pathology. The MOA has been
adopted in studies for women related to perinatal depression and preterm birth
(Groer & The Women’s Health Research Group, 2007; Shannon, King, &
Kennedy, 2007). Sichel and Driscoll (1999) used this model in clinical practice to
explain depression and mood disorders in women, and they described allostasis
as the “brain strain” of PPD. Metaphorically, it is much like an earthquake:
When vulnerabilities are present in the body’s biochemistry, a woman may
experience tremors or subclinical episodes in life to which the body and brain
adapt; however, a major event such as birth of a child may reach beyond the
body’s adaptive capabilities and result in earthquake, such as the manifestation
of postpartum depression. While the body may adapt to each event, there is
eventually a cumulative effect that is pathological. Depression—the
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manifestation of allostatic load—results from an interplay of four concepts.
These four concepts are perceived stress, physiologic and behavioral responses,
and individual differences (Figure 1). As shown by McEwen and Seeman (1999),
there are three additional factors that are part of the model (environmental
stressor, life event, and trauma/abuse). For the purpose of this study,
examination will focus only on the life event which all participants share (i.e., the
birth of a child and their daily life event stress). Environmental stressors and a
history of trauma and abuse are important factors; however, they are not readily
modified and will not be examined in the current study.
According to the MOA, the body responds to a perceived stress based on
input of individual characteristics, behavioral responses, and the physiologic
response system. The resulting response may be an adaptive measure to
resume stability, or the adaptation efforts may result in pathology. If the latter
happens, one has reached allostatic load. Physical activity (PA) is a lifestyle
change that can alter one’s conditioning and response to stress. Conn (2010)
conducted a meta-analysis of 38 supervised and 22 unsupervised physical
activity intervention trials and found that healthy adults showed improvement with
depressive symptoms when participating in exercise; however, there is no
conclusive evidence of the mechanism of how exercise affects mood. The
results did highlight the reciprocal relationship of increasing PA as a means of
decreasing depressive symptoms (Conn, 2010). Specific to the postpartum
population, a randomized control trial (RCT) by DaCosta et al. (2009) found that
postpartum women with increased depressive symptoms (N=88) significantly
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improved following a 12-week exercise intervention. Exercise may alter the
interaction of increased stress, individual characteristics, and behavioral and
physiologic responses in depression as demonstrated by the MOA among
postpartum women (Groer & Morgan, 2007; Jolley et al., 2007).
Assumptions
The following assumptions were considered when applying the MOA to
postpartum women with depressive symptomatology:


All humans encounter environmental stressors, life events, or on
some level trauma, and these circumstances are appraised to elicit
variable levels of stress.



PPD has multi-faceted etiology with influence from a myriad of
factors.



Individuals have unique backgrounds and events that mold
psychological and physiological response.

Conceptual Definition of Terms
Perceived stress. The perceived stress is a key component in the MOA.
How stressful one perceives a given event is influenced by personal
characteristics, yet the perceived stress directly influences the body’s physiologic
and behavioral responses. The perceived stress is the sense of threat,
helplessness, or vigilance that is evoked by an acute stress event (i.e., life
change) or chronic stress exposure (i.e., culmination of minor daily hassles)
(McEwen, 1999). Groer and colleagues (2007) examined allostasis specific to
women and reported that the female predisposition for depression may be
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explained by the model. These authors reported that women perceive the
multiple roles they fill (spouse, mother, caregiver, employee) as inevitable
stressors when attempting to balance competing demands. Kendall-Tackett
(2005) reported that women often set unrealistic expectations for themselves with
regards to relationships. The incongruence of high expectations and reality
leaves women with guilt and increased stress. In the current study, perceived
stress was conceptualized as both global stress (i.e., daily life stress) and
situational stress (i.e., parenting stress).

Environmental
Stressors

Major Life
Events
Birth of child
Birth

Trauma,
abuse

Stoller
walking
intervention

Perceived Stress

Individual Differences

Behavioral
Responses

Physiologic
Response

Allostasis

Adaptation (i.e., well-being)
Allostatic Load
(PPD)

Figure 1. Model of Allostasis (Adapted from McEwen & Seeman, 1999)
Physiologic response. Whether one maintains allostasis or develops a
pathological response to stress, stress is directly influenced by physiologic
response. The physiologic response is defined as the action that the body takes
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once the individual interprets the stressor and initiates the reactive behaviors.
This is directly related to both fixed (one’s health history or demographic
characteristics) and modifiable (actions taken or avoided) factors. The
hypothalamus-pituitary-adrenal axis, autonomic nervous system, and metabolic
and immune systems are responsible for the physiologic responses (McEwen &
Seeman, 1999). Jolley et al. (2007) examined the relationship of stress,
hormone release and depression in PP women and reported that depressed
women have a higher basal cortisol and greater surge during stress, as if the
body is in a constant response mode. For the purpose of this project, the
physiologic response was conceptualized as self-reported fatigue severity. The
adaptation of physiologic response—whether the woman maintains health or has
physical and/or mental compromise—was operationally defined as one’s wellbeing.
Behavioral response. Behavioral responses, such as smoking, drinking
alcohol, diet, in the MOA model are influenced by the perceived stress and
trigger the physiologic response (McEwen & Seeman, 1999). The behavioral
response to stress may be a healthful or a detrimental response which may also
be modified. Behavioral response to perceived stress in the current study was
conceptualized as one’s subjective sleep report. Sleep is a factor that is
influenced by stress, and alteration can result in physiologic decline and reaching
allostatic load (McEwen, 2003; McEwen, 2006; McEwen & Gianaros, 2010).
Sleep is considered an important behavioral response as it directly relates to the
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physiologic response system, such as cortisol secretion and changes in
sympathetic and parasympathetic responses (McEwen, 2006).
Individual differences. Both the perceived stress and the physiologic
response are linked to differences in individual characteristics. The individual
differences are considered the unique factors such as developmental life stage,
genetic disposition, and past medical or social history that are not controlled but
can make a beneficial or deleterious contribution to one’s response to an event
or stressor. The individual differences have direct influence on both the
perceived stress and the physiologic response. One’s genetic composition can
influence how physiologic responses are triggered (Groer & Morgan, 2007).
Beyond the genetic scope, individual differences are also the developmental
factors and life experiences that influence the perceived stress and physiologic
response. These variables determine how a situation is interpreted, whether
considered benign or threatening. Many factors that are accepted predictors of
PPD (e.g., low socioeconomic status, poor social support, history of depression)
may be considered the individual differences in the MOA. For the purpose of this
study, the individual differences were conceptualized as individual characteristics
that include clinical data related to the participant’s obstetrical history (i.e.,
number of pregnancies/deliveries, type of delivery, method of infant feeding) and
demographic information (marital/partnered status, income, education, ethnicity,
and available support). These are factors that cannot be modified by the study
intervention, but may be related to the primary study variables.
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Allostasis is the desired outcome of this model. This response reflects the
body’s ability to react to a stressor and adapt, maintaining wellness. If the body
is unable to turn off the stress response, pathology will ensue (McEwen &
Seeman, 1999). Women with depressive symptoms may be on the cusp of
allostasis (adaptation) and allostatic load (PPD), and altering the input of the
model concepts (exercise as a positive behavioral response) may be the
differentiating factor in the outcome of her symptoms.
Summary
PPD is a mental illness that can mar the transition to motherhood and
could negatively impact the mother and child and her family. A mother who
suffers from PPD has a greater risk of lifelong depression, recurrent episodes, or
even suicide (Lindahl, Pearson, & Colpe, 2005). Healthcare providers are
summoned to identify and promote effective treatment options that are feasible
and effective for women. Stroller walking may be a viable option. A prescribed
stroller walking intervention is a basic activity that incorporates a beneficial
behavioral response for the purpose of decreasing postpartum depressive
symptoms with minimal side effects and limited reliance on external factors.
Guided by the MOA, stroller walking is an activity that may interrupt or decrease
the ill-effects of stress, fatigue, and impaired sleep that can accompany
motherhood and lead to PPD.
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CHAPTER II
REVIEW OF LITERATURE
The following chapter is a selective review of the existing literature of PPD
relating to this study. This review includes the prevalence of PPD, the
relationship of PPD with stress, the role of individual characteristics, and
symptoms of PPD seen as behavioral and physiologic responses. The review
describes current knowledge of PPD and identifies current treatment methods,
including the effectiveness and reported barriers to use. Exercise as an
intervention for depressive symptoms in the postpartum population is explored.
Gaps in existing literature are identified.
Prevalence of Postpartum Depression
Similar to depression in the general population, PPD is a maternal mood
disorder that typically presents in the first four weeks postpartum, but may
present 12 to 18 months following childbirth (Goodman, 2004; Driscoll, 2006).
Most literature reports an incidence of PPD as 10-20%; however, in a national
study of women who were 1 to 12 months PP (Mean = 7.3 ± 2.94), an astounding
63% of the sample screened positive for postpartum depressive symptoms (Beck
et al., 2011). Research indicates that there are also differences in incidence
across ethnic group and socioeconomic status with African-American women and
those of poorer economic status having a higher prevalence than Caucasian
women and those in middle to upper socioeconomic groups (Boyd & Worley,
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2007; Chaudron et al., 2010). The lower estimate of the PPD prevalence may be
related to patients not reporting symptoms due to embarrassment or shame and
providers not routinely screening (Beck et al., 2011). Screening tools exists, and
professional organizations support screening, yet routine screening for PPD is
not consistent among clinical practitioners who care for postpartum women
(Gjerdingen & Yawn, 2007; Goldsmith, 2007; Mancini, Carlson, & Albers, 2007).
Although the estimate provided by Beck and colleagues in their recent report
(2011) was not based on a diagnostic measure of PPD, it points to the potential
magnitude of this complication of childbirth and its presence well beyond the
early PP period.
Immediate problems that may result from PPD primarily affect a woman’s
transition to motherhood or the attachment and bonding with the infant. Living
with PPD, the woman may feel as though she has lost herself (Beck, 1993), and
she may experience great challenge adjusting to her role as a mother (American
Psychological Association, 2007; Beck, 2008; Demissie et al., 2011; Logsdon et
al., 2006). While one study suggests that depression may be the underlying
mechanism linking low parental self-efficacy and child conduct problems
(Weaver, Shaw, Dishion, & Wilson, 2008), another by Earls (2010) indicates that
depression may be linked to increased costs and inappropriate medical care,
child abuse and neglect, and adverse effects on early brain development. In
addition to the influence on mothering, a woman with PPD may find her
relationships with spouse, family, friends and work to be problematic. In general,
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she may find it difficult to interact with others (American Psychological
Association, 2007).
If depressive symptoms are untreated, most women will recover within
three to six months of symptom onset; although, there is an increased likelihood
of reoccurrence following untreated depression (American Psychological
Association, 2007; Goodman, 2004). A portion of women may have symptoms
that last months to years later (Murray, Cooper, & Hipwell, 2003; Wisner,
Logsdon, & Shanahan, 2008). Delaying treatment or awaiting spontaneous
recovery can negatively impact the mother-infant dyad; both infant cognitive
development and attachment are altered when the mother is depressed
(American Psychiatric Association, 2013; Beck, 2008; Earls, 2010). Whether
spontaneous recovery or persistent depressive symptoms, the mother has lost
bonding moments or had the joy of motherhood tempered by PPD. Untreated
depression during the perinatal period can result in a chronic problem of mood
disorder. In the United States, depression in women costs $30 to $50 billion in
lost productivity and direct medical cost each year (Gjerdingen & Yawn, 2007).
Hence, PPD is not an isolated problem in time or scope but one that has a
reaching negative impact.
Stress and PPD
Heightened stress has been identified as a predictor for PPD; stressors
could be derived from not only global life stress but also parental stress (Beck,
2001, 2008). Evidence indicates that postpartum women with increased stressful
events, whether financial strain, racial or ethnic disparity, or absent social
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support, have increased depressive symptoms (Beck, 2001, 2008). Corwin,
Brownstead, Barton, Heckard, and Morin (2005) found that global stress
(measured by the Perceived Stress Scale [PSS]) was consistently elevated and
unchanged from the last trimester through the first month postpartum, and the
PSS score was highly correlated with depressive symptoms at various time
points in the early postpartum period. While the findings of Corwin et al. (2005)
point to accumulated stress as a predictor for PPD, Dennis and Ross (2005)
conducted a longitudinal study of postpartum women (N=505) and found that
frequent infant crying was associated with elevated maternal depressive
symptoms at 4 and 8 weeks postpartum. Although stress was not specifically
measured for the study, a crying infant may be considered a stressor to the
mother.
Individual Characteristics and PPD
In the last 25 years of research in PPD, investigators have identified
individual characteristics that lend to the development of PPD (Beck, 2001, 2008;
Beck et al., 2011; Horowitz & Goodman, 2005). A notable predictor in PPD is the
history of depression whether antepartum or prior to pregnancy (Beck, 2008;
Dennis & Ross, 2005). Research has also found that women with lower income
(Boyd & Worley, 2007; Chaudron et al., 2010) and less help in the home and with
infant care had higher prevalence of PPD (Dennis & Ross, 2005; Posmontier,
2008a). Mothers who are unmarried or have poor social support are also at
increased risk (Beck, 2008). These factors influence the outcome of depression
by means of the associated perceived stress and physiologic response. These
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personal attributes, although likely unalterable during the postpartum period,
need to be considered as covariates for analytic purposes.
Symptoms Associated with PPD
Symptoms for PPD often present within the first month following childbirth,
yet they must be distinguished from the baby blues which are transient and
typically resolve within the first two weeks PP (American Psychological
Association, 2007). Symptoms of PPD occur for two weeks or longer and
present much like those of major depressive disorder. Women may report
changes in appetite, loss of interest in hobbies or social outlets, and frequent
crying. A mother may be overly concerned with infant well-being, but she may
also have difficulty making decisions or concentrating (American Psychological
Association, 2007; Driscoll, 2006). It is also common for a mother with PPD to
report difficulty sleeping—whether falling asleep or maintaining sleep—and
fatigue (American Psychological Association, 2007; Bei, Milgrom, Ericksen, &
Trinder, 2010; Goyal, Gay, & Lee, 2009).
Sleep is important for development, daily function and health (Gerber,
Brand, Holsboer-Truchsler, & Pühse, 2010). If one experiences chronic sleep
disruption, there is a negative influence on well-being and health. Similar to the
relationship of stress and sleep, sleep and depression also have a bidirectional
relationship: sleep disturbance increases one’s depression risk, and depression
leads to sleep problems (Kendall-Tackett, 2010). Considering objective sleep
reports, depressed women sleep fewer hours, awake more often, and have lower
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sleep efficiency. Also, with the longer time to fall asleep, there is a higher
associated risk of depression (Kendall-Tackett, 2010).
Examining the relationship of sleep and depression in 44 women from the
third trimester in pregnancy to early postpartum, researchers found sleep
disturbances and sleep-related daytime dysfunction significantly increased in the
PP time (Bei et al., 2010). Participants completed both subjective (Pittsburgh
Sleep Quality Index [PSQI]) and objective (actigraphy) sleep measures in the
third trimester and immediately PP. In the PP period, subjective nighttime sleep
explained PP mood variables on the Hospital Anxiety and Depression Scale
(HADS) depression subscale (R2=.35) and the positive affect (R2=.39)
component of the Positive Negative Affect Schedule (Bei et al., 2010).
Goyal et al. (2009) reported that mothers who slept less than four hours
between midnight and 6:00 a.m. and had nocturnal awakening of two hours or
longer were at increased risk for depression at three months postpartum. Those
with a CES-D score ≥ 16 reported poorer sleep quality, decreased sleep
duration, problems falling asleep, and daytime sleepiness compared to their nondepressed counterparts. The self-reported sleep disturbance (total score)
explained 13.4% of the variance in postpartum CES-D scores (Goyal et al.,
2009).
Dennis and Ross (2005) conducted a longitudinal study of women
(N=505) without depressive symptoms (EPDS<12) at one week postpartum and
found getting less than 6 hours of sleep in a 24-hour period was significantly
associated with EPDS scores >12 at both 4 and 8 weeks postpartum. Only a
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very small percentage of the sample (n=19) had elevated EPDS scores at the
subsequent measures; however, by examining women without depressive
symptoms at baseline, the results supported the association of new onset
depressive symptoms with increased fatigue and sleep deprivation (Dennis &
Ross, 2005).
Both sleep quality and quantity may be influenced by stress. Without
adequate restorative sleep, one may have a heightened response to stress and
pain (Hamilton, Catley, & Karlson, 2007) and experience detrimental effects on
well-being (Banks & Dinges, 2007). In a study of stress and insomnia, which
included 639 women of childbearing age (Mean = 24.74 ± 6.26 years), the
authors found statistically significant correlations between stress, sleep-related
complaints, and depression (Brand, Gerber, Pühse, & Holsboer-Trachsler, 2010).
Minkel et al. (2012) found that sleep deprivation was associated with feeling
overwhelmed and overreacting with even modest cognitive demands. In a report
of two studies (N=53), the authors examined the effect of sleep deprivation on
mood (Profile of Mood States [POMS]) when participants completed high and
low-level cognitive tasks as part of a stress induction experiment. With sleep
deprivation, participants found easy tasks unexpectedly difficult or hyperresponded to both simple and challenging tasks. The authors noted that
inadequate sleep at night may increase one’s stress perception and decrease
one’s mood in response to relatively minor stressors encountered the next day
(Minkel et al., 2012).
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Research indicates there are significant associations between fatigue,
poor sleep, and heightened depressive symptoms among PP women (Corwin et
al., 2005; Dennis & Ross, 2005; Posmontier, 2008b). Fatigue is often a factor
that women and practitioners regard as a normal response to PP adjustment.
Fatigue may be an indicator of a mother’s need to rest and recover, but fatigue
that is relentless may be detrimental (Corwin et al., 2005). It may be manifested
as physical and/or mental symptoms, and a majority of women with depressed
symptoms will also complain of fatigue (Drista, Da Costa, Dupuis, Lowensteyn, &
Khalife, 2008).
Corwin et al. (2005) conducted a correlational study to examine the
relationship of increased fatigue, stress and depressive symptoms from late in
the third trimester through the early PP period. Results showed a significant
relationship between increased self-reported fatigue, high perceived stress and
greater presence of both prenatal and postpartum depressive symptoms. The
depressed women (CES-D≥11) had significantly higher fatigue severity
compared to the nondepressed women (CES-D<11), and fatigue severity at the
second PP week predicted depressive symptoms at one month following birth
(Corwin et al., 2005).
Examined collectively, these results highlight the close relationship of
fatigue, altered sleep pattern, and increased depressive symptoms. A mother’s
fatigue is related not only to the perceived stress she faces, but also from sleep
disturbances she experiences during the postpartum period. Sleep is a behavior
that influences the physiologic function and wellness; inadequate sleep time or
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fragmentation leads to fatigue, compromised well-being, and potential pathology
(depression). In the general population, Brand et al. (2010) drew a similar
conclusion that adequate sleep is crucial one’s wellness and the ability to deal
with and recover from stresses of daily living.
Existing Treatments for PPD
There is no definitive method of preventing PPD; however, early
recognition of depressive symptoms may alter the course and limit the
consequences for both mothers and their infants. The usual treatment modalities
for PPD include biological, psychological, and psychosocial approaches. In a
meta-analysis of 27 intervention studies of perinatal depression, there was no
significant difference in effect size whether the study focused exclusively on a
pharmacological treatment, psychological treatment or combination of the two
treatments (Sockol, Epperson, & Barber, 2011). This indicates that one mode
may not be superior to the other, and treatment choice may be driven by the
woman’s acceptance.
Biological intervention
Medications that are shown to be efficacious with PPD include SSRIs and
to some extent tricyclic antidepressants (Beck & Driscoll, 2006; Pearlstein, 2008).
In a cross-sectional review of 4398 postpartum (PP) women, Dietz and
colleagues (2007) found that antidepressant medication was the most common
treatment for those women diagnosed with depression (n=687) at some point
during or following pregnancy. Of the 10.4% of the total sample depressed
following childbirth, a large majority (81.5%) relied on pharmacologic intervention
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for treatment. When examining only breastfeeding mothers (n=73), Battle et al.
(2008) found that only those women with severe symptoms and functional
impairment used medications. Of the 61.6% of the sample taking medications,
these women were more likely to have a history of depression or prior use of
antidepressants compared to those not taking medications. These findings are
based on a retrospective study of women receiving day therapy or outpatient
treatment in a psychiatric facility and may not reflect all postpartum breastfeeding
women.
Most of the information on efficacy of antidepressants is based on
research of major depressive disorders. There are few studies of antidepressant
effectiveness in women with PPD, and the FDA has not approved any
antidepressant for use in PPD (Pearlstein, 2008). Clinical experts advise that
pharmacologic agents may be the treatment of choice for those women with
severe symptoms or if a patient would otherwise be untreated (Driscoll, 2006).
After systematic review, Pearlstein (2008) concluded that the limited number of
medication studies in the literature either compared treatment modalities
(antidepressant versus psychotherapy) or medications (SSRI versus tricyclic).
The results showed improvement of symptoms with either medications or
nonpharmacologic treatment, but there was no significant difference in
improvement of women with mild depression between the different treatment
groups.
Women do have positive results from antidepressant medications and
research points to safety with breastfeeding; however, not all women are
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receptive to medications (MacQueen & Chokka, 2004; Pearlstein, 2008). The
work of Kendall-Tackett and Hale (2010) focused on the use of antidepressants
in relationship to fetal and neonatal development and breastfeeding. The authors
confirmed that breastfeeding status is influential in a mother’s decision regarding
treatment, but also reported that, in general, commonly prescribed SSRIs are
well-tolerated and highly effective. While the research provides evidence of
efficacy and safety, studies specifically examining women with PPD are limited.
Psychological Treatment Approaches
An adjunct therapy to medications, or perhaps an alternative approach for
those who want to avoid pharmacologic intervention, is psychotherapy. Both
cognitive behavioral therapy (CBT) and interpersonal therapy (IPT) have been
shown to decrease the severity of symptoms of PPD (Cuijpers et al., 2008;
Dennis, 2005; Lumley et al., 2004). Cuijpers et al. (2008) published a metaanalysis (N=17) of trials for psychological treatments of PPD. Although a variety
of interventions were included in the analysis, the authors reported a mean effect
size of 0.61 (95% CI: 0.37-0.85; Z=5.06, p< 0.001). Psychotherapy improves not
only depressive symptoms but also has an effect on maternal coping and selfesteem (Dennis, 2005; Paris, Bolton, & Spielman, 2011). The approach of
psychological intervention assists mothers in restructuring their reactivity to
stress and coping mechanisms. Sockol et al. (2011) found IPT to be the more
common approach and slightly superior to CBT. Both methods may be delivered
individually or in a group setting, yet the authors noted the individual therapy
could be modified to address needs pertinent to the new mother and had a
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significantly larger effect size than the group therapy (Hedges’ g= 1.79, n=12
compared to Hedges’ g=1.23, n=7) (Sockol et al., 2011). Study results also
conclude that positive effects may be observed whether the intervention is led by
a health visitor or a trained therapist (Leis, Mendelson, Tandon, & Perry, 2009;
Lumley et al., 2004). Both CBT and IPT as home-based interventions were
effective in decreasing distress and improving adaptive functioning with
intervention mothers who had post-therapy depression score similar to or lower
than non-depressed mothers of the control group. These differences were
maintained for 6 months or longer in half of the reviewed studies (Leis et al.,
2009). Two key barriers to this approach is access to resources and time
commitment. Mental health providers with experience in treating PPD are limited
in some areas, and insurance companies may or may not cover care from
available practitioners. In addition to resource issues, there is a time
commitment to both CBT and IPT, where therapy typically occurs with weekly
visits for a number of weeks.
Psychosocial Interventions
Psychosocial interventions differ from psychological therapies by adding a
social component so that the mother interacts with other mothers. From Beck’s
(1993) qualitative work and development of the substantive theory of PPD,
mothers remarked on the feeling of isolation when addressing the experience
with a clinician; yet support groups helped lift this feeling. Dennis (2010) found
that support works by three mechanisms: direct effect (providing an immediate
effect by filling basic social need), buffering (bolstering coping strategies and
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protecting from influence of acute stress), and mediation (intervening on other
variables to enhance stress-protection effects). With group support, women
report having a network with whom to share their experience, build alliance, and
seek advice. Support networks may be defined and effective in a number of
ways. Dennis’ meta-analysis of 15 trials found that women garnered the most
benefit from professionally led (nurse or counselor versus peer) support groups
(2005). However, in a recent study of maternal perception of peer support
(N=221), most women found peer support via telephone to be a positive
preventative strategy for recurrent depressive symptoms in women with a history
of PPD. Effective therapies are not directed solely to mothers. Dyadic
interventions that include both mother and infant are shown to decrease
depressive symptoms and enhance parenting skills (Buultjens, Robinson, &
Liamputtong, 2008). Like psychological therapy, there may be an issue of
availability of a support group in the mother’s area. While psychosocial therapy
does not usually have the burden of cost, logistics of an assigned time and place
may be a barrier for some mothers.
Summary of Current Treatment Options
Problematic with the aforementioned approaches is the focus on one
causative area: biological (medications), psychological (CBT and IPT),
psychosocial (group interventions and dyadic care). For example, SSRI may
improve symptoms by targeting the neurotransmitter imbalance, yet it may not
alter the mother’s perceived stress. Research has yet to delineate the specific
cause of PPD; rather, there is a collection of factors that contribute to
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manifestation of the disorder. Thus, an intervention that overlaps biological,
psychological, and psychosocial areas may be desirable for women with
postpartum depressive symptoms.
Exercise as an Intervention for PPD
While there is evidence of the beneficial effect of exercise on depressed
adults in general, research also reveals the positive effect on depressive
symptoms among postpartum women (Armstrong & Edwards, 2003; Da Costa et
al., 2009; Daley et al., 2007; Heh et al., 2008; Norman et al., 2010) (Table 1).
Armstrong and Edwards (2003) incorporated both social support groups and a
stroller-walking intervention, 3 days per week for 12 weeks with PP women, and
found that women in the intervention group had improvement in depressive
symptoms measured by EPDS at both 6 weeks and 12 weeks when compared to
the controls. Da Costa et al. (2009) had similar findings of depressive symptom
improvement when comparing nonspecific home-based aerobic intervention to
usual care in 88 PP women. Women who completed the stretching and aerobic
activity had statistically significantly greater improvement in EPDS scores at posttest measures compared to the control group members. The authors also found
the exercise intervention to be most beneficial for those with baseline EPDS>13
(Da Costa et al., 2009).
Heh et al. (2008) also completed a randomized control trial (RCT) to study
an exercise support intervention compared to standard care. A sample of 80
women began the study at 6 weeks PP, and those participating in the exercise
support group had statistically significant improvement in depressive symptoms
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(p=0.01) after 12 weeks compared to the control group. Like Armstrong and
Edwards (2003), Heh et al. (2008) had an attrition rate of 21% for the thrice
weekly exercise intervention. Montgomery (2010) completed a correlational
study of African-American PP women (N=31) to examine the relationship of
mood and depression scores using pedometer monitoring and participant
education to increase physical activity. A significant difference was found in the
depression score measured by BDI (t(30)=3.947, p<.001) following 12 weeks of
study; this was a 36.4% decrease in the total BDI with increased walking activity.
However, one should cautiously interpret the findings due to lack of information
regarding medication use and depression history.
Norman et al. (2010) had a slightly shorter intervention that randomized
mothers into an 8-week intervention group (n= 62) or a control group (n=73).
Those in the intervention arm completed a physical therapy exercise regimen for
one hour followed by 30 minutes of education. The control participants received
only the education. Following the intervention, the number of women in the
exercise group who still had elevated depressive symptoms (EPDS≥ 13) was
decreased by half (from 22% at baseline to 11% following intervention). The
control group showed no change in depressive symptom report with 16% of
women reporting EPDS≥ 13 at both the beginning and end of the trial (Norman et
al., 2010).
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Table 1
Studies of Exercise Interventions for Women with PP Depressive Symptoms
Study
Armstrong &
Edwards, 2003

Sample
6wk-12mo PP,
N=20
Control (treatment
as usual): n=10

Intervention
12 wk group
stroller-walking
plus social support
group 3d/wk

Montgomery,
2010

Experimental
(intervention): n=10
4wk-38wk PP, N=88 12 wk homebased exercise
Control (treatment
individualized by
as usual): n=42
exercise
physiologist with
Experimental
intensity
(intervention): n=46 monitored by HR
6wk PP, N=63
12 wk full-body
stretching (1hr)
Control (treatment
as usual): n=30
(1d/wk at facility &
2d/wk at home)
Experimental
(intervention): n=33
6wk-6mo PP, N=31 12 wk pedometermeasured walking

Norman et al.,
2010

6wk-10wk PP,
N=135

Da Costa et al.,
2009

Heh et al., 2008

Control (education
material only): n=73
Experimental
(intervention): n=62

8wk group
exercise
intervention (1hr)
led by physical
therapist and
parenting
education (30min)

Results
Significant
improvement of
EPDS at 6wk and
12wk for
intervention group
compared to
control (p<0.01)
Mean adjusted
EPDS scores
significantly lower
in exercise group
compared to
control (p<0.001)
Significant
difference
between group
EPDS score postintervention
(p=0.01)
Total BDI
significantly better
post-intervention
compared to preintervention
(p<0.001)
Significant
difference in
EPDS between
groups at 8wk
(p<.0001)
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Walking as Selected Exercise Intervention
Although exercise has been promoted for years as beneficial for health,
there is limited literature with regards to the dose-related activities for healthy
individuals. There are also inconsistencies in the literature regarding the different
types of exercise and the bodily response. A large cross-sectional study
(N=19,842) of middle-aged healthy individuals (53.9% female) examined the
effects of three levels of activity (domestic activity, brisk walking, and sports) and
the frequency to achieve health benefits (Hamer, Stamatakis, & Steptoe, 2009).
The authors concluded that minimal physical activity (defined as domestic
activity, 20 minutes per week) can benefit mental health, but greater
improvement was noted with more intense activity (brisk walking followed by
sports) and frequency. Tudor-Locke et al. (2011) reviewed literature to
determine the number of daily steps to be taken to meet the 2008 Physical
Activity Guidelines (U.S. Department of Health and Human Services, 2008) and
concluded that a modest daily increase of approximately 2,800 steps three days
per week produced improvement in health outcomes for relatively sedentary
participants (< 5,000 steps/day). For those adults taking 7,000 to 8,000 steps per
day, at least 3,000 should be at a moderate pace which is roughly equivalent to
taking 100 steps/minute or 3,000 steps in 30 minutes (Tudor-Locke et al. 2011).
Although the research is limited, stroller-walking based only on the frequency of
30 minutes on two to three days per week is associated with improvement in
mood and depressive symptoms in just six weeks (Armstrong & Edwards, 2003).
Using the step increase goal (3,000 steps) in the suggested time frame
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(30 minutes on three days of the week) would specifically guide the pace for
stroller-walking mothers and should improve health.
Multiple studies have reported a significant reduction of depressive
symptoms with group exercise programs (Armstrong & Edwards, 2003; Heh et
al., 2008; Norman et al., 2010). While this is affirming for exercise as an effective
therapy, it is unclear if the benefit is from exercise or socialization or both. Group
therapies are not always appropriate for mothers with infants due to scheduling
or competing demands of a job or household responsibilities. Although a benefit
to group exercise interventions is socialization and formulation of a support
network (Heh et al., 2008; Watson, Milat, Thomas, & Currie, 2005), the group
approach also was associated with attrition. In a study of 108 women, 43% of
the intervention group mothers dropped out of the stroller walking group.
Reasons cited included the date and time of the group walk being unsuitable,
walks occurring during infant’s sleep time, and the mother’s return to work
(Watson et al., 2005). With an intervention focused on the individual dyad, these
complaints may be mitigated. Even the mother who returns to work may choose
a time in the evening or early morning to walk with her infant.
For decades, exercise has been promoted anecdotally as a treatment
option for physical and mental problems. In recent years, animal studies and
limited human studies have explained the probable mechanism of this therapy
(Ernst et al., 2006; Greer & Trivedi, 2009). Although there is no consensus for
the mechanism of action in improving mood, researchers have pointed to
biological, psychological, and psychosocial explanations. Just as SSRIs
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increase available serotonin in the brain, exercise is thought to increase
serotonin synthesis (Craft & Perna, 2004; Greer & Trivedi, 2009). Changes in
brain-derived neurotropic factor with increased physical activity leads to
increased serotonergic neurons which are responsible for an antidepressant
effect (Ernst et al., 2006). This line of reasoning is still evolving as most of the
literature is based on animal models. Beyond neurotransmitters, exercise may
improve well-being by thermogenics. With this mechanism, the rise in body
temperature associated with exercise leads to an increased temperature in brain
regions which produces muscle relaxation and tension release. This relaxation
may be associated with stress release.
In addition to the proposed biological actions, exercise is also associated
with wellness by virtue of psychological and psychosocial means. Planned,
repetitive physical activity may serve as a distraction from depressive thoughts
and as a means of coping. Routine exercise may improve coping self-efficacy
which leads to less negative self-evaluation, negative rumination, and faulty
styles of thinking (Craft & Perna, 2004). These negative thought processes
influence the way one perceives stress and the cascade of stress reactions that
may follow. For those participating in group exercise, there is a sense of
camaraderie and social networking that enhances mood. Exercise as a therapy
for depressive symptoms has been shown to increase quality of life by improving
mood state (Atlantis, Chow, Kirby, & Singh, 2004; Milani & Lavie, 2009),
enhancing resilience to stress (Milani & Lavie, 2009), and improving sleep
(Dritsa, Da Costa, Dupuis, Lowensteyn, & Khalifé, 2008; Gerber et al., 2010).
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As understanding of depression as a multifaceted illness evolves, there is an
increasing role for exercise among persons with depressive symptoms.
Summary of the Literature
PPD is the most common complication of childbirth. It may present in the
first few weeks postpartum and persist for months far beyond the birth event. A
mother may experience both emotional and physical symptoms, in addition to
having compromised interaction with her child and family. As a long-term
consequence, she is at increased risk of recurrent depression, especially if her
postpartum depression is undiagnosed and untreated (Goodman, 2004). For
those who may be hesitant to take medications or cannot readily access quality
mental health providers, exercise may be the ideal intervention.
In the general adult population, there is growing evidence that mood and
wellness may be improved with exercise (Blumenthal et al., 2007; Conn, 2010;
Craft, Freund, Culpepper, & Perna, 2007). Similarly, the overall findings from
exercise interventions studies with postpartum women are promising; however,
there are limitations to the literature. While authors do not specifically address
power in any of the studies, the sample sizes are relatively small and reflect
homogeneous groups. Although populations of different geographical regions
and ethnic groups have been studied, the majority of samples included
nulliparous women who were married and well-educated. Inclusion criteria were
specific, improving study rigor, yet most failed to address notable variables such
as concurrent therapies for depression. Consistent in most of the studies is use
of a reliable measure for depressive symptoms in postpartum women (EPDS,
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BDI, CES-D); however, researchers are not as consistent in describing exercise
intervention measures. Researchers often indicate the amount and frequency of
exercise implemented, but studies lack elaboration about the actual activity, for
example whether activity is treadmill walking, stationary biking, or low-impact
aerobics.
Research findings show that routine moderate exercise, defined as
intensity to reach 65% of maximum heart rate, can improve the postpartum
woman’s mood. Current literature has evidence that these interventions work;
however, there are methodological issues with samples, inappropriate measures,
and vague descriptions of some interventions (Callaghan, 2004; Conn, 2010;
Cuijpers et al., 2008; Daley et al., 2007; Lumley et al., 2004). Building the
research base of effective, accessible, and acceptable treatment modalities is a
key feature of addressing the issue of PPD (Beck, 2008). Using a combination of
target heart rate, step count, and walking duration to guide intensity (Garber et
al., 2011), this study plans to build on findings that a walking intervention can
improve depressive symptoms and well-being (Armstrong & Edwards, 2003;
Montgomery, 2010). Moderate intensity exercise just three days per week is an
acceptable frequency of exercise that can improve health among PP women
(Armstrong & Edwards, 2003; Da Costa et al., 2009, Heh et al., 2008;
Montgomery, 2010). A walking intervention for mothers and infants may
contribute to this research base and improve wellness of women facing
depressive symptoms.
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CHAPTER III
METHODOLOGY
This two-phase pretest/posttest study was conducted to determine the
effectiveness of an exercise intervention to decrease depressive symptoms
experienced by women during the first three months postpartum. In addition, the
study aimed to identify predictors for developing depressive symptoms among
healthy postpartum (PP) women and to gather more information about exercise
patterns during the postpartum period. The purpose of this chapter is to describe
the detailed methods for the study. The following areas are addressed: research
design, study setting and sampling, intervention, instruments, study procedure,
and data management and analysis. Protection of human subjects is addressed.
Research Design
A randomized, two-group (control versus treatment) pretest/posttest
design guided by the Model of Allostasis was used to examine the effect of a 6week stroller-walking intervention on depressive symptoms and well-being
among postpartum women (see Appendix A). There were two phases of the
study: The first phase gathered data from all postpartum women meeting
inclusion criteria, and the second phase invited Phase I participants with elevated
depression scores to participate in the intervention phase. The study also
explored the influence of stress, sleep, fatigue, and individual characteristics on
depressive symptoms among postpartum women and the factors that may
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influence incorporation of exercise into a mother’s daily routine in the first three
months postpartum.
Study Setting
Participants were recruited from private physician offices located in south
central Louisiana where the rates of depressive symptoms among pregnant and
postpartum women were ≥ 15% (Department of Health & Hospitals, 2010;
Maupin, Craig, & Finley, 2010). Physicians from nine conveniently located
practices were approached by the student Principal Investigator (PI) and
presented with information about the study’s purpose, population of interest, and
potential involvement of the office staff. Of these nine, five were agreeable to
participation; these included single physician and multi-provider offices. Those
declining stated they had no desire for the practice to be involved in research or
had concern about an outside person being in the office and/or the burden to the
staff and patients. The involved offices provide care for a broad spectrum of
clients, including low-income clients who are historically at a greater risk for
postpartum depression (PPD) (Beck, 2008). Treatment and referrals for PPD
were available at all sites. The selected practices cover a geographic span of
over 100 miles in a southern coastal state and provide delivery services in three
hospitals.
Sample
Recruitment efforts focused on women who were 4 to 6 weeks postdelivery, as they were most likely to be returning for a routine PP office visit. The
study flyer was posted in the waiting area of the study sites and also distributed
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by staff to eligible PP clients receiving care. Eligible participants were asked by
the office staff about interest in the study; if interested in learning more, the
woman’s name and phone number were recorded on a study response card.
The student PI contacted each potential participant to collect more detailed
eligibility information. Women meeting the following criteria were invited to
participate in the first phase of the study: (a) aged 18 years or older; (b) delivered
a singleton, term infant (≥37 weeks gestation) without special care needs (i.e.,
medications, monitors); and (c) able to read and write in English. Due to concern
for depressive severity and the effects of comorbidities, women with the following
conditions were excluded from the study: (a) affirmative response on Edinburgh
Postnatal Depression Scale (EPDS) to item regarding self-harm ideations; (b)
current use of medication for mood disorder (i.e., selective serotonin-reuptake
inhibitors, tricyclic antidepressants); and (c) persistent pregnancy complication
(i.e., pre-eclampsia, anemia, thyroid dysfunction) that required continued
medication. Screening no earlier than 4 weeks PP decreased the likelihood of
elevated scores related to baby blues, seen closer to time of delivery, and
residual fatigue from birth of a newborn. Enrolling women following the 4 to 6
weeks PP follow-up visit insured that the intervention would occur during the time
of peak incidence of PPD (Groer et al., 2007). Since random assignment was
used to allocate participants to an intervention arm, there was no restriction to
participation based on parity or mode of delivery.
According to Cox, Murray, and Chapman (1993), a score of 9/10 should
be used to identify those women with minor and major depression. Therefore,
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the primary criterion for inclusion in the intervention study was originally an EPDS
(Cox, Holden, & Sagovsky, 1987) score of 10 or greater. This Phase II inclusion
criterion was altered after one year of recruitment due to low participation:
Women with an EPDS score of 7 or greater were invited to the intervention study
beginning in spring 2014.
The study was a pilot study to assess the effectiveness of using a 6-week
stroller-walking intervention to decrease depressive symptoms and improve wellbeing in postpartum women with depressive symptoms. Prior studies with similar
interventions with PP women have included sample sizes ranging from N=20 to
N=135, yet attrition rate for exercise activities in PP women ranges from 21-44%
(Armstrong & Edwards, 2003; Norman et al., 2010; Watson et al., 2005). For this
pilot study, the plan was to include a minimum of 20 participants in each group to
have a power of .80 with a large effect size (Munro, 2005). The actual enrollment
fell far short of this goal with only three participants enrolled in each group in
Phase II.
Protection of Human Subjects
Approval for this project was obtained from the Institutional Review Boards
at Georgia State University and University of Louisiana at Lafayette. Letters of
support from five physician practices were documented. During routine PP visits,
office nurses gave women a study flyer and brief description of the study. If a
mother was interested in participation, her name and telephone number were
recorded on a study response card. The student PI met with each participant to
describe the purpose and procedures involved in the study, to answer any
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questions, and to obtain informed consent prior to completion of the
questionnaires. During the study period, if the participant answered affirmative to
item #10 of the EPDS (“I have had thoughts of harming myself or infant”), she
was to be immediately referred to her primary provider for further care.
Additionally, if at any point during the intervention a participant verbalized to the
student PI thoughts of harming herself, her infant, and/or other family members,
immediate contact was to be made with the primary provider for evaluation and
treatment. At that point, the participant would have been excluded from the
study. There was no monetary compensation for participation in the first phase
of the study, but mothers were sent a thank you letter and provided with reading
materials electronically. At the completion of the study, all participants (treatment
and control) in the intervention phase received a $15 gift card to a local retail
vendor (e.g., Walmart).
Upon enrollment, each participant’s name and contact information was
matched with a study code that was entered into a participant log (paper and
electronic versions) which remained in the possession of the student PI, in a
password controlled computer and locked file system. The assigned code was a
unique identifier on all questionnaires and no other direct identifying information
was collected on the questionnaires. Paper copies of study measures will be
maintained for five years following the study, after which time all documents will
be destroyed. The computer-entered data will be maintained by the student PI
indefinitely for possible future analysis.
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The risks of participation were minimal, including the possible
inconvenience of completing questionnaires which took 30 minutes to one hour
for Phase I. Mothers who were unable to answer all of the forms in one sitting
due to time constraints or infant care needs, were given a questionnaire packet
with a self-addressed stamped envelope and instructed to return it to the student
PI via mail. For those who participated in the intervention study, stroller-walking
presented no more risk than walking activities associated with daily life. All
efforts were made to accommodate the mother’s schedule with regards to
meeting time and place to lessen the burden of protocol instruction and data
collection. The same amount of time was required for post-test questionnaire
completion in Phase II.
Intervention
Stroller-walking Intervention Group
The study intervention included 6-weeks of stroller-walking as the primary
intervention to improve depressive symptoms and well-being for the postpartum
women. Each intervention participant was asked to walk 30 minutes while
pushing her infant in a stroller three days per week. She was verbally instructed
by the student PI to walk at a moderate pace to reach 65% of maximum heart
rate (Garber et al., 2011) which was individually calculated using the formula
[(220-age) x 0.65] suggested by the Centers for Disease Control & Prevention
(2011). For example, a woman aged 30 years has a target heart rate of 124
beats/minutes [(220-30) x 0.65 = 123.5]. Each participant’s target heart rate was
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recorded as part of a written instruction sheet for the intervention. She was also
given the goal of completing 3,000 steps during each stroller-walking session.
The participants either utilized the walking trails of the parish parks
system, or they walked in residential areas or neighborhood school grounds
based on availability and safety. As this geographic area has increased
temperatures and humidity in most months, the dyads were given the option of
walking in an indoor environment, such as an indoor track or mall. There were
no restrictions on the time of day or day of the week when one walked.
Additionally, a mother-infant dyad could walk alone or walk with other dyads,
family members, or friends. An exercise log was given to the study participants
for them to record the walking environment, the time when the walk started and
ended, steps taken and maximum heart rate achieved (instruction described in
procedure section), presence of a walking partner, and infant and maternal
comfort during the walk. This information was recorded as descriptive
information about the walking sessions and how the mother felt during exercise.
Adherence to the intervention was monitored by self-report exercise log and
pedometer distributed at the time of enrollment.
Control Group
The control group participants did not receive any intervention while the
experimental group was completing the 6-week stroller-walking intervention;
rather, they continued normal daily activities. They were given the same
pedometer as the intervention group and instructed to record the number of steps
taken each day. These women were not given information regarding a
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recommended number of steps to achieve nor were they instructed about
recommended daily exercise. Participants in the control group received the
same educational materials as the intervention participants regarding depression,
stress, and physical activity at the conclusion of the study. An equal number of
phone calls and mailings were made to the control and intervention participants
during the study to maintain contact with participants and remind them to record
activity.
Data Collection and Instrumentation
Data were collected at two points using paper and pencil forms of the
study questionnaires (Appendix B). All questionnaires were administered by the
student PI and completed by the participant. During the first phase, all eligible
volunteers completed study questionnaires; these provided pretest information
for women who participated in the intervention study. In the final five months of
the study, information about postpartum exercise patterns was collected from
women who were not eligible for Phase II. The second data collection was at the
end of the 6-week intervention (posttest) and included only those participants
from the second phase of the study. Study activity/exercise logs were collected
by the student PI at the final meeting occurring within the week of Phase II
completion. Exit information for the stroller-walking participants was collected
using a standard question set to gather information about adherence and
feasibility of the intervention; this was completed independently by the mother
and returned via mail.
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Major Outcome Variables
Depressive symptoms. Depressive symptoms were measured by the
Edinburgh Postnatal Depression Scale (EPDS) (Cox et al., 1987). This is a 10item questionnaire which measures depressive symptoms over the past week.
The response scale is a 4-point scale, ranging from 0 (not at all) to 3 (most of the
time) with a possible total score of 0 to 30. Higher scores indicate greater
depressive symptoms. The tool has adequate internal consistency with
Cronbach’s alpha of .87 (Cox et al., 1987). Validity of the EPDS has been
established by comparing the EPDS to the Postpartum Depression Screening
Scale (PDSS) and the Beck Depression Inventory-II (BDI-II). The EPDS has a
sensitivity of 78% and specificity of 99% for a cut-off score of 12 and sensitivity of
59% and specificity of 86% for a cut-off score of 9 (Beck & Gable, 2001). The
EPDS is one of the recommended PPD screening instruments chosen by the
American Academy of Pediatrics and the American Congress of Obstetricians
and Gynecologists, as it has been validated across cultures and various
socioeconomic levels (Gibson, McKenzie-McHarg, Shakespeare, Price, & Gray,
2009).
Well-being. The Health Survey Short Form 36 version 2(SF-36v2) is a
general health survey that assesses one’s overall health status, functional status
and health-related quality of life. It has 36 items that constitute eight subscales:
(a) physical functioning, (b) role—physical, (c) bodily pain, (d) general health
perception, (e) vitality, (f) social function, (g) role—emotional, and (h) mental
health (McHorney, Ware, & Raczek, 1993). Construct validity was demonstrated
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by factor analysis for two components as physical and mental health (McHorney
et al., 1993). Norm-based scoring is used for each scale where the eight scales
each have the same average (50 points) and the same standard deviation (10
points). The individual’s results are compared to nationally matched norms to
determine if health status is above or below average. Those individuals with a
score below 45 on the physical and mental components are considered to have
below average health compared to the general population (Ware et al., 2007).
Potential Covariates
Perceived stress. Stress was measured by the 10-item Perceived Stress
Scale (PSS) (Cohen, Kamarck, & Mermelstein, 1983; Cohen & Williamson, 1988)
and the Parenting Stress Index-Short Form (PSI-SF) (Abidin, 1995) to capture
both the participant’s global stress perception and the stress unique to parenting.
The original PSS has 14-items and was written to measure the degree to which
situations, in the past month, are appraised as stressful for an individual. The
PSS has been abbreviated to 10-items and has demonstrated sound
psychometrics across gender, socioeconomic levels, age, and race (Cohen &
Williamson, 1988). The participant responds to questions with 0-4, indicating
never to very often, and the responses are summed for a total score which
ranges from 0-40, with the higher score indicating higher perceived stress
(Cohen et al., 1983). Test-retest reliability for two day interval was high (r=0.85),
whereas a 6-week interval was r=0.55 (Cohen et al, 1983). The PSS-10 has
been used in the postpartum population and shows acceptable internal
consistency (Corwin et al., 2005; Lee, Grantham, Shelton, & Meaney-Delman,
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2012). In postpartum research it has shown evidence of concurrent and
predictive validity in a study of the relationship of stress, fatigue, and depression
during mothers’ first month postpartum (Corwin et al., 2005).
The Parenting Stress Index-Short Form (PSI-SF) (Abidin, 1995) was used
to measure stress related to parenting. The PSI-SF includes 36 items selected
from the 101 items of the full PSI (Abidin, 1983). Factor analysis by the
instrument’s author found the PSI-SF to have three distinct dimensions; the
areas of parent-child interaction, parental distress, and child behavior are
assessed individually and as part of the total stress score. Defensive
Responding (DR) is an additional subscale comprised of seven items. This scale
was included to detect respondent bias—answering in a way to portray a
favorable impression or minimize potential problems—but the author also notes
that the low score may be a true reflection of parenting stress in some groups,
specifically those very confident in parenting skills and those of higher
socioeconomic backgrounds and resources. A raw score of ≤10 warrants
investigation (Abidin, 1995). The items are presented in Likert scale format with
responses ranging from 1 (strongly agree) to 5 (strongly disagree). Responses
are summed, and the raw scores converted to a percentile score. A percentile
rank of 15th to 80th is considered normal whereas at or above 85th percentile is
considered high parenting stress. The instrument is a validated stress measure
for parents of children aged 0 to 12 years (Abidin, 1995).
Sleep disturbances. The General Sleep Disturbance Scale (GSDS)
(Lee, 1992)—a 21-item 8-point (0-7) Likert-type scale—was used to measure
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maternal sleep disturbances in the past week. This tool was developed in a
group of 760 employed women and construct validity was assessed using a
modified Stanford Sleep Questionnaire (Douglas, Bornstein, & Nino-Murcia,
1986). Original testing with the GSDS had an acceptable Cronbach’s alpha of
.88 (Lee, 1992). A mean score equal to or greater than three for the total scale
or any of the subscales is indicative of a poor sleeper. The GSDS includes
seven subscales: (a) sleep quality, (b) sleep latency, (c) sleep quantity, (d) sleep
maintenance, (e) early awakening, (f) use of medications, and (g) impact on
sleepiness and daytime functioning (Lee, 1992). The GSDS has been used in
studies for postpartum women with good Cronbach’s alphas (Gay, Lee, & Lee,
2004; Goyal et al., 2009), and concurrent validity was evaluated with objective
measurement by using wrist actigraphy (Lee, 2007).
Fatigue. To assess physiologic responses during the study period, Lee’s
Fatigue Scale (LFS) measured the participant’s subjective fatigue. This
instrument is an adaptation of the Visual Analogue Scale of Fatigue (VAS-F)
(Lee, Hicks, & Nino-Murcia, 1991) which includes 18-items that measure the
severity of fatigue and energy. The original instrument included a 100-mm visual
analog scale which is now replaced with a numeric rating from 0 to 10, indicating
least severe to most severe description of the fatigue and energy factors.
Concurrent validity was established when the measure was compared with the
Stanford Sleepiness Scale and the Profile of Moods-Fatigue subscale (Lee et al.,
1991). Construct validity was supported by factor analysis for two factors, fatigue
and energy (Meek et al., 2000). Only the 7-item scale measuring fatigue severity
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was included for the current study. This instrument has demonstrated adequate
internal consistency in postpartum women (Lee et al., 2012).
Individual characteristics. Participant demographic and clinical
information was collected using an investigator-developed questionnaire to
describe individual characteristics. Content was based on the risk factors cited in
existing PPD literature (Beck, 2001; Beck, 2008; Beck et al., 2011).
Demographic information included participant’s age and ethnic group as younger
mothers and those of African-American background are at greater risk of
depressive symptoms (American Psychological Association, 2007; Beck et al.,
2011; Chaudron et al., 2010). The infant’s age and gender and the number of
children a mother has were recorded as these may influence symptoms of PPD
(Beck et al., 2011). Limited social support and single motherhood status have
consistently been identified as risk factors for PPD, so marital status and
available resources (assistance with childcare) were assessed. Questions
regarding employment, education level and annual income provided information
about socioeconomic status. Clinical information which may influence activity
and presence of depressive symptoms included the type of delivery (vaginal
versus cesarean section) and method of feeding (breastfeeding, bottle feeding,
or both methods).
Adherence. Participants who record exercise and have an objective
measure are more likely to follow walking requirements than those without a
monitor as suggested by C. Tudor-Locke, an expert in measurement and
promotion of walking behaviors (personal communication, May 17, 2012).
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Hence, adherence to the intervention was monitored in two ways—self-report
activity/exercise log and pedometer. The activity/exercise log was completed by
the participant daily. Members of the control group were asked to simply record
the number of steps taken throughout the day as part of their routine activity.
Women in the intervention group recorded additional information about the
stroller-walking exercise. Beyond the steps taken with daily activity, they
documented if they completed a 30 minute stroller-walking session, the heart rate
counted at midpoint of the walk, the start and end time of the walk, and the start
and end step count.
All participants were provided the Yamax Digi-walker SW-200 pedometer
to record the steps taken. Yamax pedometers have consistently performed with
acceptable accuracy in both controlled and free-living conditions, and accuracy is
not altered by body stature (i.e., overweight versus lean) (LeMasurier, Lee &
Tudor-Locke, 2004; Schneider, Crouter, Lukajic & Bassett, 2003). When
comparing the four pedometers of this model under the same conditions, the
intra-modal comparison demonstrated exceptionally high reliability (Cronbach’s
α= 0.992). The instrument was accurate within ±3% of the actual steps taken
95% of the time, indicating adequate quality control (Schneider et al., 2003).
This measure allowed participants to track their activity with an accurate,
objective measure.
Exercise patterns. Women who completed data collection for Phase I
but were not eligible for Phase II provided information about exercise patterns
during the postpartum period. Four standardized interview questions (Appendix
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G) were asked by the student PI following completion of the baseline
questionnaires. The questions collected information regarding a mother’s return
to or initiation of an exercise routine following childbirth, interest in participation in
a structured exercise routine such as stroller walking, barriers to exercise, and
facilitating factors of engaging in exercise. The participant’s verbal responses
were documented by the student PI and read back to confirm completeness and
accuracy of the responses. The plans for exercise engagement were recorded
as descriptive data. The content of the responses were organized by themes
into categories of barriers and facilitating factors.
Study Procedure
At the time of the routine PP visit (4 to 6 weeks following delivery), all
eligible PP women receiving care at the selected research sites were to be given
a copy of the approved study flyer which included a very brief description of the
research study. The study flyer was also posted in the office waiting area so that
potential participants could see it during the later weeks of pregnancy. In
addition, the student PI visited each site in person one to two days per week
when office schedules were more concentrated with PP visits to remind office
staff about the study and to collect response cards. From the recruitment efforts
in the individual practices, participants could self-select to participate in the study
by providing contact information on a response card. Each interested woman
was personally contacted by the student PI and eligibility was determined using a
pre-screening checklist (Appendix C). The student PI met personally with each
woman, most often in the woman’s home or at the student PI’s office or a local

52
coffee shop. The date and time was determined by the participant, but the
student PI made an effort to schedule all meetings in the morning for consistency
with data collection. Upon meeting, the student PI provided all interested women
with a thorough explanation of study procedures, potential benefits/risks, and
confidentiality protection. The student PI emphasized that participation was
voluntary and gave each woman an opportunity to ask questions before providing
informed consent. A copy of the consent was provided to each participant.
Those who met eligibility criteria volunteered to participate in the first
phase of the study which was baseline data collection. If a mother was unable to
complete the questionnaire at the time of consent, she was given the option to
return the questionnaires via mail within three days so that EPDS and other
instruments may be scored. If a mother completed the tools at the time of the
meeting, EPDS was immediately scored and eligibility for intervention study
reviewed. For the participants who had EPDS ≥ 10 (or later EPDS≥ 7), the
student PI invited each to participate in the next phase of the study; women with
EPDS <10 (or later EPDS< 7) were informed that the score did not reflect the
presence of clinically significant depressive symptoms and thanked for
participation.
If a mother had an EPDS score eligible for participation in the intervention
phase, and her schedule allowed, she was consented and enrolled at the time of
the Phase I appointment. If time did not allow or the mother wanted additional
time to consider enrolling in the 6-week intervention study, the student PI met
again with the participant within a week’s time for consent and enrollment. The
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time and place of the meeting were mutually agreed upon by the student PI and
participant. For eligible women who returned questionnaires by mail, they were
contacted via phone to discuss participation in Phase II and to schedule consent
and enrollment. As done in Phase I, women participating in Phase II were
provided with a thorough explanation of study procedures, potential
benefits/risks, and confidentiality protection and given an opportunity to ask
questions. A copy of the Phase II consent was provided to each participant.
Once informed consent was obtained, women were randomized to a
control or intervention group. Participants were randomized according to a
numbered ticket that the participant pulled from an opaque envelope, where #1
was control group and #2 was intervention group. The envelope began with an
equal number of tickets for the group assignment. The group assignment was
recorded in the study log (1=control group and 2=intervention group) by the
student PI.
Following randomization, the participants in both treatment and control
group were given a pedometer to monitor activity along with an activity/exercise
log. They were verbally instructed how to use the pedometer and provided the
manufacturer’s quick reference document and the package insert with directions
for use. Each pedometer was calibrated following the manufacturer’s
recommended vertical shake test before it was delivered to the study
participants. The participants were instructed to wear the device on the waist
band (right or left side), in the center of the thigh for the most accurate measure
(LeMasurier et al., 2004; Schneider et al., 2003). The activity/exercise log was
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reviewed and a partially completed activity/exercise log was shown to each
participant as an example.
For the participant randomized to the control group, she was instructed to
follow her postpartum path as usual and to record her daily steps in the activity
log (Appendix D), zeroing the device each morning and recording the total steps
at bedtime. She was informed that the student PI would contact her weekly to
assess for any problems with the device, to deliver educational materials and to
schedule the follow-up data collection (posttest) appointment at the end of the 6week study period. She was instructed to begin recording her steps the next
day.
For the participant randomized to the intervention group, the student PI
informed her of the intervention as described earlier in the intervention section.
Her goal was to meet the frequency and duration criteria each week (three 30minute walks) and to maintain a moderate pace during the walks in order to
reach her target heart rate and goal of 3,000 steps in 30 minutes. She was
instructed to record her activity in the exercise log (Appendix E), providing
outlined details of the timing, environment, company, and objective measures of
the prescribed walk. The student PI instructed the participant how to assess her
heart rate by counting her radial pulse to determine her target heart rate midway
through her walk. The participant was instructed to locate the radial pulse, count
the number of beats palpated in 30 seconds and double that number. To confirm
the woman’s ability, the student PI simultaneously assessed a radial pulse with
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the participant. After instruction on self-monitoring for stroller walking, the
participant was to begin the intervention the following day.
Contact with participants, both control and intervention group members,
was maintained throughout the study. Each week participants were contacted
via phone or electronic mail to ask if there were any problems with the
functioning of the pedometer or recording steps taken. Each woman was also
asked how she felt compared to the previous week (“Do you feel as though your
depressive symptoms are worsening?”). The participants were reminded to
record their activity and thanked for participation in the study. Some mothers
mentioned why their walks were shorter in duration or life events that influenced
their activity. They were asked to jot these comments on their activity/exercise
logs to be reviewed as anecdotal observations related to activity.
The intervention concluded at the 6-week point and post-test data were
obtained. All participants kept their pedometers for future use. The final
appointment lasted approximately one hour to collect the activity/exercise logs
and have participants complete the second set of questionnaires. The women
who were in the stroller-walking group were given exit interview questions
(Appendix F) to complete and return via mail within three days post-test. At the
conclusion of the final data collection appointment, all participants were given a
resource folder that included contact information for local mother-baby
opportunities and the $15 gift card for their participation in the study. Personal
thank you notes were written and educational materials were delivered
electronically.
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Data Analysis
All data were entered twice by the student PI using SPSS, version 22;
these databases were cross referenced to assess for entry error. Data were
examined for outliers and distributions assessed to determine whether the
assumptions of normality and homogeneity of variance for parametric tests were
met. Internal consistency was evaluated with Cronbach’s alpha statistic for the
questionnaires used in the study before further data analysis. Common
descriptive statistics including means, standard deviations, and
frequencies/percentages were computed for the entire sample. Due to the small
number of participants in Phase II’s intervention and control groups, Fischer’s
exact test were used to compare characteristics of the group members. Between
group comparisons of main study variables and covariates were made using
t-test. Statistical significance was determined using p< .05.
Hypothesis 1: The mothers in the experimental group (6-week strollerwalking intervention) will have significantly lower depressive symptoms
measured by the Edinburgh Postnatal Depression Scale (EPDS) than mothers in
the control group. Due to the limited enrollment of participants in each group,
repeated measures analysis of variance was not used. Instead, the pretest and
posttest data of the six women of Phase II were descriptively compared.
Hypothesis 2: The mothers in the experimental group will report
significantly greater well-being as measured by the Health Survey Short Form36, version 2 (SF-36v2) compared to mothers in the control group. As indicated
with the first hypothesis, the small sample size prohibited testing of this
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hypothesis, so the maternal well-being of the group members was visually
observed and described.
Research Question 1: To what extent are depressive symptoms in
postpartum women explained by personal characteristics (i.e., parity, marital
status, infant feeding method), perceived stress, sleep disturbances, and fatigue
at baseline? Responses of the entire sample were analyzed with multiple linear
regression where the baseline EPDS was the single response variable. Personal
characteristics were taken from the demographic information reported by the
participant; when ordinal information was recorded, it was dummy coded for
analysis. Pearson’s Product Moment Correlation coefficients were used for
normally distributed or transformed data to determine the strength of the
relationship of the independent variables to the dependent variable, depressive
symptoms. Variables were entered into the hierarchical linear regression model
according to the study’s framework and statistically significant relationships,
beginning with individual characteristics. Using the sample of Phase I
participants (N=62), four independent variables were entered into the model in
three steps.
Research question 2: What factors are most likely to influence a PP
woman’s adherence to a structured exercise regime following the birth of a child?
Given inadequate data for a meaningful analysis, due to the small number of
intervention participants (n=3), this research question was not addressed.
Research question 3: What plans do postpartum women identify as
means to incorporate exercise into daily life following childbirth? The responses
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to Exercise Pattern questions (#1 & #2) from the final 18 Phase I participants
who were not eligible for Phase II were reviewed for overlapping content and
reported as descriptive data. The frequency of interest in structured exercise
was recorded and compared with reported exercise patterns before and during
pregnancy. The reported exercise activities and intentions were also observed
for commonalities.
Research question 4: What do postpartum women perceive as barriers
and facilitators to exercising following childbirth? The response to Exercise
Pattern questions (#3 & #4) from the final 18 Phase I participants who were not
eligible for Phase II were reviewed for overlapping content. The responses were
categorized and reported with descriptive statistics.
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CHAPTER IV
RESULTS
The findings of this pre- and posttest intervention pilot study are presented
in this chapter. All data were double entered, then checked for entry error and
screened for missing data and distribution characteristics. The only study
instruments affected by missing data were the Health Survey Short Form 36
version 2(SF-36v2) and the Parenting Stress Index-Short Form (PSI-SF). Each
tool had three items that were omitted, requiring 1.6-3.2% of the data to be
replaced. Where data were missing, either the sample’s average score was
used for replacement or the participant’s average for the given subscale was
substituted according to instrument scoring guidelines (Abidin, 1995).
Interval/ratio data were normally distributed, with the exception of the number of
births and number of pregnancies variables, and the skewness was corrected
with a log-10 transformation. Ordinal data were dummy-coded for inferential
analysis. SPSS software (Version 22) was used for analysis, with the
conventional level of significance (p<.05). Description of sample characteristics,
reliability of instruments, and data of research questions are presented.
Sample Characteristics
Recruitment for the study began in January 2012 and concluded August
2014. The study began with three sites, and within the first nine months of
recruitment two multi-physician sites were added because of low recruitment in
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the original sites and the homogeneity of the respondents who were being
recruited. The geographical span allowed for inclusion of both urban and rural
participants, with diverse backgrounds. The office personnel were encouraged to
ask every postpartum woman who presented for her routine post-delivery
appointment about interest in the study. Exact data on the number of women
contacted regarding the study is not available, as staff said they would
sometimes forget to mention the study. However, a total of 119 women did give
their names and telephone numbers indicating they would be interested in the
student investigator contacting them regarding the study (Figure 2).
At the beginning of the study, participation in Phase II was based on an
Edinburgh Postnatal Depression Scale (EPDS) score ≥ 10; however, after nearly
one year of recruitment, only two participants were enrolled in the intervention
phase. The available EPDS data was reviewed, and the decision was made to
adapt the Phase II enrollment criteria based on the median split (Mean =6.52,
Median=6). From December 2013, participants with EPDS ≥ 7 were eligible for
Phase II of the study. Of the 62 women who completed the questionnaires in
Phase I, 11 women met the EPDS inclusion criteria at the time of completion and
were eligible to participate in Phase II. From this group, only six were agreeable
to participation in the 6-week phase which included randomization to either the
activity as usual group or the stroller walking intervention group. Of the mothers
who declined, they stated they were too busy with family and childcare demands,
they did not have time due to planned return to work, or they were simply not
interested in participation beyond the questionnaire. All Phase II participants
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wore pedometers daily from the time of arising in the morning until going to bed
in the evening. Each woman recorded her steps taken throughout the day and
cleared the pedometer before the start of a new day.
Most of the women who completed Phase I study were approximately six
and a half weeks post-delivery. The average age of the participants was 29.9
(SD=4.29) years, with the majority of the participants being married (85.5%), of
the white/non-Hispanic race (90.3%), having childcare help at home (79%), and
from a household with an annual income > $80,000 (48.4%). Half of the mothers
were solely breastfeeding their infants (50%), and an additional 24.2% both
breast- and bottle-fed the infant. There was no restriction on parity to be
included in the study, so participants ranged from first-time mothers to one who
delivered her seventh child. First-time mothers represented 45.2% of the sample
(Table 2).
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Figure 2
CONSORT Flow Diagram

Enrollment, Phase I

Assessed for eligibility (n=119)
Excluded (n=53)
 Unable to reach (n=34)
 Not meeting inclusion criteria (n=11)
 Declined to participate (n=8)

Follow-Up & Analysis

Analysed (n=62)



Lost to follow-up (did not return questionnaire) (n=3)
Excluded from analysis (incomplete questionnaire returned) (n=1)

Enrollment, Phase II

Assessed for eligibility (n=11)
Excluded (n=5)
 Not meeting inclusion criteria
(n=2)
 Declined to participate (n=2)
 No response (n=1)
Randomized (n=6)

Allocation
Allocated to control (n=3)

Allocated to intervention (n=3)

Follow-Up & Analysis
Analysed (n=3)

Analysed (n=3)
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Table 2
Phase I Sample Characteristics (N=62)

Age in years

Mean(SD)
29.97 (4.29)

n(%)

Age of infant in weeks at enrollment

6.6 (1.15)

Mode of Delivery
Vaginal
Cesarean section

37 (59.7)
25 (40.3)

Number of births
Para 1
Para 2
Para 3 or greater

28 (45.2)
16 (25.8)
18 (29.0)

Method of feeding
Breastfeeding
Bottlefeeding
Both

31 (50.0)
16 (25.8)
15 (24.2)

Annual income
< $40,000
$40,001 to $80,000
> $80,000
No response

11 (17.7)
20 (32.3)
30 (48.4)
1 (1.6)

Marital status
Married
Living with a partner/fiancé
Single/divorced

53 (85.5)
7 (11.3)
2 (3.2)

Race/ethnicity
White, non-Hispanic
African-American
Hispanic

56 (90.3)
3 (4.8)
3 (4.8)

Exercise before pregnancy
0-2 days/week
3-5 days/week
≥ 6 days/week

28 (45.2)
28 (45.2)
6 (9.6)

Exercise during pregnancy
0-2 days/week
3-5 days/week
≥ 6 days/week

43 (69.4)
18 (29.0)
1 (1.6)
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The majority (79%) of women reported having help in the home with infant
care. Help ranged from spousal support to immediate family members, church
friend, and paid caregiver/nanny. Based on the timing of participation, many
working mothers were returning to jobs outside of the home. Few women
indicated that they held part-time employment outside of the home (8.2%). There
were two full-time students, and 19 women who indicated they were unemployed.
Of the 30% who identified themselves as unemployed, five added that they were
a “stay-at-home mom”, and one that she was seeking a new job after maternity
leave.
Self-reported exercise patterns notably changed with pregnancy. Of the
study sample, 45.2% of women reported they exercised 0-2 days/week prior to
pregnancy, and the remainder exercised 3-5 days/week (45.2%) and 6 days or
more per week (9.6%). With pregnancy, however, most participants scaled back
the frequency of exercise. Those reporting exercising 0-2 days/week were the
majority (69.4%), with roughly one third of the participants in the middle category.
One mother continued her routine of exercising ≥ 6 days per week throughout
her pregnancy. In the latter months of data collection, those women who were
not invited to the second phase of the study were asked about their plans to
return to or begin exercising following childbirth. The responses to the four
standard interview questions will be reported later in this chapter.
Description of Study Instruments
This study was guided by the Model of Allostasis, so instruments reflect
the concepts of individual differences, stress, behavioral response, and
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physiologic response to the event of childbirth. The major outcome variables
were the depressive symptoms and well-being, while perceived stress, sleep
disturbance, fatigue, and individual characteristics were the potential covariates.
Individual characteristics were recorded with demographic questions whereas
remaining variables were measured with validated instruments. The internal
consistency of each instrument was reviewed and found acceptable (Table 3).
The means, standard deviations, and ranges for the main study variables are
presented with the suggested normal scores in Table 4.
Table 3
Reliability of Instruments
Instrument
Edinburgh Postnatal Depression
Scale
Health Survey SF-36v2
Composite Scores
 Physical Composite
 Mental Composite
Perceived Stress Scale
Parenting Stress Index-Short
Form
 Total Stress
General Sleep Disturbance
Scale
 Total Scale
Lee’s Fatigue Scale

Variable/
Covariate
Depressive
Symptoms
Well-being

Perceived
Stress
Perceived
Stress
Sleep
Disturbance
Fatigue

Number of
Items
10

Cronbach’s
Alpha
0.67

36
21
14
10

0.90
0.85
0.82

36
36
21

0.90

21
7

0.84
0.91

Edinburgh Postnatal Depression Scale
The Edinburgh Postnatal Depression Scale (EPDS) was used to
determine presence of depressive symptoms in the postpartum sample and to
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determine eligibility for the Phase II intervention study. This is a 10-item scale
that assesses mother’s mood based on feelings of the previous seven days.
Each item response is scored from 0 to 3 according to the frequency of the given
feeling, with select items reverse coded. The total score may range from 0-30
and is obtained by summing all of the answers. The mean score for the sample
fell below the recommended cut-off point of 10 for identifying those women with
mild to moderate symptoms. Additionally, the final question of the scale asks
about homicidal/suicidal ideation, to which all participants responded never.
Health Survey Short Form 36, Version 2 (SF36v2)
To assess the well-being of participants, the SF36v2 was used to assess
the maternal physical and emotional well-being over the past month. The
physical and mental composite scores are comprised of subscales which
measure physical functioning, role-physical, bodily pain, general health
perception, vitality, social function, role-emotional, and mental health. Normbased scoring (NBS) using the 2009 census information was the basis for
analysis. For both physical composite score (51.12 ± 7.07) and the mental
composite score (50.23 ± 6.29), participants scored very close to the norm
average of 50.
Perceived Stress
Perceived stress was measured by two instruments, the Perceived Stress
Scale (PSS) was used to assess participants’ global stress and the Parenting
Stress Index-Short Form (PSI-SF) was used to assess maternal stress. The
PSS is a 10-item scale that asks the participant to grade the frequency of her
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stress response to generic life situations over the past month; the responses
range from 0 (never) to 4 (very often). The responses are summed so that a
higher total score indicates a greater level of stress. Similar to findings with the
EPDS, few participants in this sample indicated that they have high levels of
stress. Women with multiple children, however, were more stressed than
mothers who cared for only one child.
The PSI-SF was used to assess the mother’s stress as it related
specifically to her role as a mother. This scale was developed for parents with
children aged birth to 12 years. A total stress score is calculated in addition to
three subcategories: parent-child distress, parental dysfunction, and difficult
child. The reliabilities for the total scale and the subcategories ranged from .70
to .90. The acceptable score for this instrument is a raw score that falls between
the 15th and 80th percentile as set by the instrument’s author; scores that fall
outside of these values may indicate that the mother is experiencing higher
stress related to parenting (Abidin, 1995). The mean scores of parent-child
distress, parental dysfunction, and difficult child all fell within the acceptable
range. Another summed score of the instrument is the subcategory defensive
responding which is used to identify potential respondent bias. For the study
sample, the defensive responding mean was 13.7. This score falls close to the
50th percentile and within the normal range. According to Abidin (1995), very low
defensive responding scores (raw score <11) may be observed with competent
parents from socially supportive and economically advantaged background.
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Sleep Disturbances
The General Sleep Disturbance Scale (GSDS) measured the participant’s
sleep patterns during the last week. Each mother was asked to record the
frequency by number of days from the week that she experienced disturbed
sleep, such as “awoke too early” or “got too much sleep”. The responses were
averaged where a score greater than 3.0 on the total scale indicated disturbed
sleep. Although most participants were caring for an infant less than 8 weeks old
and still establishing feeding and sleep schedules, the mean score for GSDS was
2.16, indicating that sleep was disturbed on an average of two days per week.
The mother’s sleep complaints were further explored through the scale’s
subcategories, including daytime sleepiness, sleep quality, sleep quantity, and
medication use. Of these, only sleep quality was a clinically significant
complaint. As the postpartum period is not typically a time when mothers use
routine medications beyond daily prenatal vitamins, the medication subscale was
then omitted to determine if the results of the GSDS would change. By omitting
the medication subscale, the mean score increased to 2.99, indicative of clinically
significant sleep problems, and the reliability of the scale measured by
Cronbach’s alpha rose from 0.84 to 0.86.
Fatigue
Lee’s Fatigue Scale (LFS) provided a physiologic measure of the mother’s
fatigue severity. All data related to fatigue was collected in the morning (before
noon), with the exception of four mothers who completed the scale between 1:30
p.m. and 5:00 p.m. Of note, there were mothers who reported having an infant
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who was a “difficult sleeper” or had feeding issues which she concluded made
her more fatigued and drained of energy. These unsolicited comments were
made by mothers during the face-to-face meeting for data collection and
recorded on the back page of the questionnaire as anecdotal information.
Table 4
Descriptive Statistics of Main Study Variables and Covariates (N=62)
Instrument

Norm score

Range of
scores

Mean score (SD)

Edinburgh Postnatal Depression
Scale

≤10

0-15

5.95(2.83)

Medical Outcomes Survey SF-36v2
 Physical component
 Mental component
Perceived Stress Scale

>50

<13.7

33.93-61.13
29.34-60.85
3-27

51.12(7.07)
50.23(6.29)
13.32(5.18)

Parenting Stress Index-Short Form

Raw score
within
15th-80th
percentile
Raw <90

45-108

72.55(15.47)

o Parent distress

Raw 19-33

12-42

25.13(7.11)

o Parent/child dysfunction

Raw 14-26

16-38

25.02(5.88)

o Difficult child

Raw 18-33

12-35

22.40(6.37)

Raw 11-17

7-26

13.77(3.98)

<3

0.71-4.52

2.18(0.91)

o Daytime sleepiness

<3

0.57-6.14

2.84(1.29)

o Sleep quality

<3

0-7.00

3.51(1.82)

o Medication

<3

0-3.50

0.16(0.54)

<3.3

0-7.86

3.20(1.94)





Total Stress

Defensive responded

General Sleep Disturbance Scale


Total

Lee’s Fatigue Scale
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Findings Related to Research Questions
Due to the unexpected low number of women eligible for Phase II and
those uninterested in participating, there was not an adequate sample to perform
hypothesis testing and to answer one of the research questions (RQ-2) exploring
factors influencing adherence to a structured exercise regime following the birth
of a child. Hence, the information collected from the six Phase II participants will
be descriptively reported. As noted in the study flowchart (Figure 2), 11 women
were eligible for Phase II and 6 women were enrolled. These participants were
randomly assigned to groups, with three women assigned to routine activity and
three women assigned to routine activity plus prescribed stroller walking.
The control and experimental groups were examined using Fisher’s Exact
Test and t-test to determine significant differences between participants (Table
5). All six of the women who participated in the Phase II study were married and
of white/non-Hispanic background. All control group mothers reported having
help in the home, while two of the three intervention group mothers reported
having help. There were no statistically significant differences between the
groups based on personal characteristics.
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Table 5
Phase II Sample Characteristics (n=6)

Control

Intervention

Age in years

25.0(4.36)

26.7(2.08)

Age of infant in weeks at enrollment

6.7(0.58)

5.7(1.16)

1
2

1
2

2
1

1
2

2
1
0

1
1
1

1
2

1
2

0
1
2

2
0
1

2
1

2
1

3
0

1
2

Characteristic (n or Mean (SD))

Mode of Delivery
Vaginal
Cesarean section
Number of births
Para 1
Para 2 or greater
Method of feeding
Breastfeeding
Bottlefeeding
Both
Infant gender
Male
Female
Work status
Full-time
Part-time
Unemployed
Exercise before pregnancy
0-2 days/week
3-5 days/week
Exercise during pregnancy
0-2 days/week
3-5 days/week

The average numbers of daily steps per week, as well as the pre- and
post-intervention group means for each observed variable are presented in Table
6. Using t-test to compare the groups at the two time points, there were no
statistically significant differences between the group means. Descriptively,
those in the intervention group accrued more steps each day compared to the
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control group. In addition to the difference in steps, there are notable differences
in changes of the stress measures from baseline to post-intervention. All
members of the intervention group reported improvement in depressive
symptoms, stress, sleep disturbances, and fatigue. Following the 6-week
intervention, the intervention participants reported sleep disturbances averaging
one day per week or less. In addition, their clinically significant fatigue scores in
the baseline data were within the normal report for fatigue (<3.3) after the
intervention. The control group did see improvement in scores after six weeks;
however, the change was not of the same magnitude as those of the intervention
group (Table 6). Control group mothers continued to have disturbed sleep three
days of the week and clinically significant fatigue.
Table 6
Comparison of pre- and post-intervention mean scores
Control
Instrument (Mean (SD))
EPDS

Pretest

Intervention

Posttest

Pretest

Posttest

9.33(1.16)

8.00(6)

7.67(0.58)

3.00(1)

SF-36v2 (Mental)

47.48(4.27)

45.77(8.11)

50.28(5.27)

55.97(1.46)

SF-36v2 (Physical)

50.67(8.06)

57.59(3.11) 47.88(10.01)

58.08(1.46)

PSS

19.00(7.56)

18.67(4.73)

16.33(5.51)

7.67(1.16)

74.33(19.63) 62.33(13.01)

86.33(8.39)

52.00(6.56)

PSI-SF (total stress)
GSDS (total mean)

2.78(0.93)

2.37(0.62)

2.05(0.78)

0.78(0.27)

LFS (Mean)

4.67(2.72)

3.67(2.94)

3.71(0.43)

0.81(0.57)

Daily steps/wk

--

3289

--

8711
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Results for Research Question 1
Correlational analysis and hierarchical regression analysis were used to
determine the extent to which depressive symptoms in postpartum women are
explained by personal characteristics (i.e., parity, marital status, infant feeding
method), perceived stress, sleep disturbances, and fatigue at baseline. The
correlations of the major variables and covariates are listed in Table 7. Among
the personal characteristics, only the type of delivery had a statistically significant
association with EPDS (r=.331, p=.004), indicating that the cesarean delivery
was associated with increased depressive symptoms. Therefore, with the
exception of mode of delivery, all the other selected personal characteristics
were omitted from the regression model.
After examining the correlations among study variables and covariates,
the variables with statistically significant relationships with EPDS score were
entered into a hierarchical model based on the guiding framework. The mode of
delivery was entered into the model first. In the second step, the characteristics
most closely related to the dependent variable and central to the model were
entered. Mode of delivery and perceived chronic stress explained 36% of the
variance of depressive symptoms (R2=.36, F(2,59)=16.75, p<.001). With the
addition of sleep disturbance (a behavioral response) and fatigue (a physiological
response) in the next step, the model had an increase in predictive ability
(ΔR2=.09, R2=.45, F(4,57)=11.60, p<.001), yet perceived stress was the single
statistically significant factor in the model (Table 8).

Table 7
Relationship Among Major Variables and Covariates
EPDS

SF-36v2
physical

SF-36v2
mental

PSI-SF

GSDS

Total

Mean

PSS

LFS

EPDS

1

SF-36v2
physical

-.161

1

SF-36v2
mental

-.568**

-.036

1

PSS

.589**

-.354**

-.543**

1

PSI-SF (Total)

.244

-.093

-.362**

.510**

1

GSDS (Mean)

.515**

-.216

-.549**

.477**

.519**

1

LFS

.484**

-.323*

-.477**

.418**

.401**

.734**

*p≤.05 and **p≤.01

1

EPDS= Edinburgh Postnatal Depression Scale; SF-36v2= Medical Outcomes Survey SF-

36v2, Physical composite and Mental composite; PSS= Perceived Stress Scale; PSI-SF= Parenting Stress IndexShort Form, Total Stress; GSDS= General Sleep Disturbance Scale; LFS= Lee’s Fatigue Scale
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Table 8
Summary of Hierarchical Regression Analysis for Variables Predicting Increased
Depressive Symptoms Postpartally (N=62)
Step 1
Variable

B

Mode of
Delivery

1.89

β

SE B
.70

Step 3

Step 2

.33**

B

β

SE B

.77

.64

.13

.26

.06

.54**

B

SE B

β

.96

.61

.17

.197

.07

.36**

GSDS
(total)

.56

.47

.18

LFS

.28

.21

.19

R2=.11, p=.009
PSS

ΔR2=.25, R2=.36, p<.001

ΔR2=.09, R2=.45
F(4,57)=11.85, p<.001
*p≤.05 and **p≤.01; Mode of Delivery=Demographic Questionnaire; PSS=
Perceived Stress Scale; GSDS= General Sleep Disturbance Scale; LFS= Lee’s
Fatigue Scale
Results for Research Question 3
Research question 3: What plans do postpartum women identify as
means to incorporate exercise into daily life following childbirth? To answer this
question, women who completed the Phase I questionnaire but were not eligible
for Phase II were asked about exercise plans as part of the four question
interview regarding exercise patterns following childbirth. This inquiry was
added to the original study plan five months prior to the conclusion of
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recruitment when it was clear that the number of eligible participants for the
intervention phase of the study was small. The responses to the questions
were also examined considering the mother’s self-report of exercise prepregnancy and during pregnancy. Eighteen women provided feedback to the
semi-structured interview, and most mothers, whether previous exercisers or
not, had some plan for incorporating exercise into the postpartum routine.
Those who were frequent exercisers prior to and during pregnancy were more
likely to have already resumed activity. A mother who exercised 3-5 days/week
prior to pregnancy reported that she was already “back to running 3-4
times/week,” where as another mother described her gym routine of elliptical
exercises and free weights. The mothers who were less frequent or nonexercisers were not yet engaged, but had plans to formulate an exercise
routine. The plans were vague, such as “I would have already liked to resume
an exercise program, but I haven’t had the time or energy. I do plan to get back
to it.” Another said she wanted to wait until the baby was older when he may
then “have a better sleep pattern” and she would be more likely to use the
daycare at her gym.
When asked about participating in a structured but simple exercise routine
such as stroller walking, 15 women indicated that they would be interested. Of
those who said they were not interested, one was concerned about trying to
follow a routine with a potentially fussy baby and the other indicated that she
wants to resume a routine, but has not had the energy. The final mother who
indicated she was not interested in a structured exercise routine such as stroller
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walking reported that she had purchased a treadmill and planned on resuming
running independently.
Results for Research Question 4
Research question 4: What do postpartum women perceive as barriers
and facilitators to exercising following childbirth? To answer this question,
interview responses were collected from the 18 participants who spoke about
factors that deterred or were barriers to exercising and factors that promoted or
facilitated inclusion of exercise in the daily routine. These factors (Table 9) were
analyzed for overlapping words and similar content to determine common
themes. Three themes were identified as influencing exercise patterns in the
postpartum period: time, maternal responsibilities, and physical status. Some
mothers gave a very global response of time as barrier, indicating that they need
more time to include exercise, “Extra time. For me, it’s just having time.”
Another mother gave a very specific example of time influencing exercise:
There’s simply not enough time in the day with four kids. Before pregnancy, I
went at 5 a.m.—that was the only time. Now being up at night (with the baby),
I can’t get out of bed at 5:30.
Mothers said they needed more time in the day to complete their responsibilities
as a mother. According to one mother, exercise was an activity that “on top of
the current schedule will drop more quickly.” Another recognized that her
exercise was influenced by her role in the household:
Nursing (breastfeeding) is my priority now. If the baby is up and needs to
feed, that’s what I’ll do. Sometimes I’ll nurse, then give her back to the sitter
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and hurry back to the gym. Once I have the baby and other kids from the
sitter, it’s hard to go back to the gym. Another thing is (that) I don’t like to “high
five” my husband as he comes in the door so I can go exercise.
To further support the theme of maternal responsibilities influencing exercise, a
mother said exercising would be easier if she had help with household and
childcare needs:
Someone to watch the baby. I feel like I should do other things than go run. If
I had a live-in nanny or housekeeper, that would definitely make it easier!
Lastly, physical status was an influential factor on exercise patterns in the
postpartal period. This theme of physical status presented as a negative
perspective or a positive one that subsequently influenced activity. Energy level
and fatigue were the factors that gave negative connotations to the theme of
physical status:
My energy level before and after work probably are the biggest thing to keep
me from exercising.
My work schedule is also a barrier, and then fatigue—just being too worn out
to go.
However, one mother recognized the positive impact on her physical status to
encourage her exercise routine:
I used to be a lazy person growing up. Now I’m more like my mom, always
moving; I grew up in a family of busy people. I’ve found that exercise makes
me feel better and makes me more efficient. Sometimes I’ll bring a book for

79
class with me. I use the time as my reflective time, like being in church. This
is my hour to think; I just need an hour to do that.
Table 9
Barrier and Facilitators to Postpartum Exercise
Factors influencing exercise

Frequency

Barriers


Limited time

6



Limited energy/sleep

6



Housework

3



Childcare needs (siblings)

4



No sitter

2



Breastfeeding schedule

2



Money restriction

1



Weather (heat)

1



Physical restriction

1

Facilitators


Available sitter

8



Adequate rest

4



Equipment

2



Available time

3



Exercise partner

2



Feeling I get from exercise

1

Summary
The sample for this pilot study provided insightful baseline data; however,
the information regarding the intervention was incredibly limited. This was a
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very homogenous group with most participants being married and employed
with an annual income greater than $80,000. The postpartum women in this
sample, on average, did not score high enough on the EPDS to warrant
concern about depressive symptoms, nor did they have clinically significant
issues with stress, sleep disturbance, fatigue, or general well-being. Of interest
is the level of activity recorded with the pedometers from the small group of
women who participated in the second Phase. These women are not meeting
the recommendation for 10,000 steps per day to promote health, and women
assigned to the routine activity rarely recorded 5,000 daily steps. This finding is
understandable when one considers the mothers’ identification of factors that
support and prevent routine exercise. Finding time to include exercise in the
day is a challenge, especially when a mother’s energy is limited and child care
and household duties take priority. Although this sample was not amenable to
hypothesis testing and answering all of the original research questions, these
results do highlight the favorable postpartum health of the sample and the
opportunity to further explore activity with this population.
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CHAPTER V
DISCUSSION AND CONCLUSIONS
This study was guided by McEwen’s (1998) allostasis model to examine
how depressive symptoms can be predicted by individual characteristics,
perceived stress level, stress-related behavioral response (i.e., sleep
disturbances), and physiologic responses (i.e., fatigue and well-being) in the first
few weeks following childbirth. The study also examined how exercise may
impact the above selected variables and the acceptability of exercise within the
postpartum population. This chapter includes a discussion of the study findings
and resulting inferences. In addition, this chapter incorporates a discussion of
the study’s limitations and implications for future work with this topic and
population.
Principal Findings
Postpartum depression (PPD) is a common complication of childbirth.
With a prevalence rate of 13-19% (O’Hara & McCabe, 2013), this mood disorder
affects more women than pre-eclampsia (3.8%) (Ananth, Keyes, & Wapner,
2013) and gestational diabetes (4.6-9.2%) (DeSisto, Kim, & Sharma, 2014).
Many previous works examining depressive symptoms in the postpartum
population have used the Edinburgh Postnatal Depression Scale (EPDS) to
identify women at risk for PPD, and from this body of evidence, researchers have
recognized the relationships of depressive symptoms with stress, sleep patterns,
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fatigue and well-being, and the woman’s individual characteristics. The majority
of existing studies have included women who have a history of depression and/or
comorbidities known to be associated with PPD. This study included women
without persistent pregnancy complications (i.e., hypertension, diabetes, anemia)
and mood disorders to determine the incidence of depressive symptoms in
otherwise healthy postpartum women.
The women in the current study likely represent a population at low risk for
PPD. The majority of the participants were married, Caucasian, and reported a
high income level. There was a mix of first-time mothers and those with previous
postpartum experience, and nearly 80% of them reported having help and
assistance with childcare. These characteristics differ from women who are
typically viewed as at-risk for PPD: low income, low support, younger age,
African-American race, and history of depression and/or chronic health condition
(Beck, 2008). However, cesarean section has been identified as a predictor for
PPD, and the cesarean section rate was 40.3% in the current study. This
delivery statistic is above the national average (32.7%) but consistent with the
39% cesarean section rate for the state of Louisiana (Centers for Disease
Control & Prevention, 2014).
Mothers in this study did not perceive a remarkable stress level in either
daily life as measured by the Perceived Stress Scale (PSS) or related to childrearing as measured by the Parenting Stress Index-Short Form (PSI-SF). Just
as perceived stress among mothers fell slightly below the normal cut-off, the
subjective reports of sleep disturbances also were unremarkable as seen in other
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studies of mothers with a newborn (Park, Meltzer-Brody, & Strickgold, 2013; Tsai
& Thomas, 2012). Mothers reported fewer than three days per week of disturbed
sleep; however, further examining the GSDS, there was lack of variance on the
medication subscale. Most mothers indicated they did not use medications
(including sleep agents and pain medications) on any days in the prior week,
thus lowering the mean score. Without these questions, the total measure of
sleep disturbance reflected an average of three days of poor sleep for the
participants. Mothers also described poor sleep quality that was clinically
significant (3.51±1.82), in addition to reporting daytime sleepiness more than two
days per week.
The average fatigue score (3.2 ±1.94) measured by Lee’s Fatigue Scale
was below the suggested cut-off of 3.3; however, roughly 48% of the
respondents scored 3.3 or higher which indicates the clinically significant fatigue
severity point. The level of fatigue among mothers did not appear to compromise
the report of well-being. The majority of the women scored close to norm-based
averages for mental and physical health components of the SF-36v2. The
results indicate that the recent childbirth experience did not hinder physical or
social functioning, nor did the event impair physical or emotional role
performance.
Predictors of Postpartum Depressive Symptoms
Based on the Model of Allostasis, variables with significant, moderate
relationships to depressive symptoms were entered into a hierarchical regression
model to determine the prediction of postpartum depressive symptoms. Mode of
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delivery, increased global stress, disturbed sleep patterns, and fatigue together
predicted 45% of the variance in depressive symptoms among otherwise healthy
postpartum women. However, global stress measured by the Perceived Stress
Scale (PSS) was the single significant predictor in the final model.
The means of delivery is not a factor that may be modified, and for this
study, the mode of delivery explained 11% of the variance of postpartum
depressive symptoms. With this study population, having a cesarean section
resulted in a higher mean for depressive symptoms compared to vaginal delivery.
In the literature, there are conflicting reports of the role that mode of delivery
plays with regards to depressive symptoms. According to Houston and
colleagues (2014), women who deliver via cesarean section do have an
increased incidence of postpartum depressive symptoms. However, an opposite
result was found by Sword and colleagues (2011) who reported that mode of
delivery was not significantly associated with depressive symptoms at 6 weeks
postpartum. The explanation for these conflicting findings may not be as simple
cesarean versus vaginal delivery, but instead must include exploration of a
mother’s birth plan. Garthus-Niegel et al. (2014) examined the relationship
between postpartum depression and the mode of delivery with consideration to
the patient’s anticipated and desired mode. The authors found no difference
between vaginal or cesarean delivery and the presence of depressive symptoms,
but they did determine that mothers with unplanned surgical delivery or
instrument vaginal delivery were more likely to have increased depressive
symptoms. In the current study, details of the planned mode of delivery were not
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collected; however, future studies should explore the differences and the
relationships mode of delivery has on depressive symptoms and its contributing
factors.
Modifiable factors of the model include the responses that may be
amenable to intervention. The study sample did not have a high level of stress
as a whole; however, global stress predicted another 25% variance of
postpartum depressive symptoms. This association of stress and depression
was consistent with previous research on postpartum women (Beck, 2008;
Corwin et al., 2005). Although Beck (2008) recognizes childcare stress as a
significant risk factor for PPD, the current study did not find the same result.
Thomason and colleagues (2014) found a strong relationship between parenting
stress and depressive symptoms that held over the course of the first 14 months
postpartum, and they reported total parenting stress to predict depressive
symptoms in a sample that shared similar demographics as the current study. At
six weeks of age, much of the infant’s day may be spent sleeping, feeding, or
contained in a swing or carrier. Hence, the current study did not see the higher
mean parenting stress that may be seen with older children. Only one first-time
mother scored above the 90-point norm cut-off, and seven mothers with
additional children had scores indicating increased parenting stress. Of note, the
average PSS score of primiparous women was 11.57±4.83, whereas the global
stress score for multiparous women was 14.76±5.07, above the 13.7 cut-off for
heightened stress. The difference may reflect increased demands in the
mothers’ lives related to additional children and associated responsibilities.
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Understanding what factors contribute to the mother’s stress could help the
mother and practitioner identify available resources and outline interventions to
decrease stress. Promotion of stress management skills, improved coping
mechanisms, and access to necessary resources during pregnancy and
immediately after birth may head off increased depressive symptoms associated
with stress.
Subjective reports of sleep disturbance were not a significant predictor of
depressive symptoms, but paired with fatigue measures added 9% of the
predictive ability of the regression model. As seen with global stress, the
behavioral response of disturbed sleep was positively associated with higher
depressive symptoms measured by the EPDS. This finding is consistent with the
literature on mothers who are otherwise healthy and delivered term, healthy
infants (Bei et al., 2010; Goyal et al., 2009; Montgomery-Downs, Insana, CleggKraynok, & Mancini, 2010). In a sleep intervention study of a similar sample,
Tsai and Thomas (2012) found that participants reported lower depressive
symptoms using the EPDS and had fewer sleep disturbances as measured by
the GSDS than expected, falling below cut-offs for clinically significant problems.
Married, first-time mothers at 7 weeks postpartum reported two to three days of
poor sleep quality per week, but both the GSDS sleep quality and the total GSDS
were only weakly correlated with the EPDS score. Following sleep disturbance
and depressive symptoms over time, Park et al. (2013) noted a lowering of EPDS
scores at 6 weeks postpartum, yet there was a consistent association of sleep
disturbance and depressive symptoms over time and the subjective measure
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(GSDS) was predictive of depressive symptoms. These studies, like the current
study, demonstrated fewer sleep complaints and lower EPDS scores of healthy
mothers of who delivered term infants; however, they do highlight the relationship
of sleep complaints and depressive symptoms. The more disturbed one
perceives sleep, the greater the occurrence of depressive symptoms. This
finding provides support for investigating a new mother’s sleep routine and her
perception of sleep quality and providing information about good sleep hygiene.
Consistent with the observed relationships with stress and sleep, there
was a moderate, positive correlation between fatigue and depressive symptoms
that was statistically significant. This result is consistent with previous studies of
women at similar points in the postpartum period (Corwin et al., 2005; Dennis &
Ross, 2005; Posmontier, 2008b). As the physiologic response of fatigue
worsened, the participants’ reports of well-being, both mental and physical
composite, also decreased. This is an expected finding as the mental health
component and the EPDS have overlap, both measuring emotional constructs.
Zubaran and colleagues (2010) found stronger correlations between depressive
symptoms and general health status when using a unidimensional instrument,
the Personal Health Survey (PHS), and the 12-item General Health
Questionnaire (GHQ). In this case, the GHQ predicted 61% of the variation of
the EPDS, and the PHS predicted 52% of the variation in depressive symptoms.
The fact that relationships of similar strength were not observed in the current
study may link to the lower level of depressive symptoms, overall positive health,
and higher SES of participants compared to those included by Zubaran et al.
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(2010). Fatigue affects individuals both emotionally and physically. In a time
during the postpartum period when employed mothers are returning to the
workplace or women are resuming pre-pregnancy tasks and obligations, being
mindful of fatigue and its consequences is of great importance. Awareness of
symptoms of fatigue and its contributing factors is the first step to formulating a
plan to lessen the emotional and physical burden and the potential sequelae of
depressive symptoms.
Examining the contribution of non-modifiable and modifiable factors to
developing depressive symptoms can improve understanding of a woman’s
potential for PPD. From this understanding, efforts can focus on improved
assessment during pregnancy and the immediate postpartum period. This
knowledge can guide clinicians and interventionist to deliver holistic care in the
postpartum period.
Exercise Patterns and Postpartum Women
There is a paucity of research regarding exercise patterns with postpartum
populations; the current study’s limited findings were consistent with work done
thus far. Systematic review of activity and depressive symptoms in postpartum
women (Teychenne & York, 2013) found that activity, whether recorded before,
during, or after pregnancy, was inversely related to depressive symptoms. In the
current study, approximately 55% of Phase I participants who provided baseline
data reported exercising three days per week or more prior to pregnancy, and of
the Phase I participants, one third continued this same level of activity during
pregnancy. Since exercise was an established routine for many of these women,
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there is a possibility that this behavior contributed to the report of lower
depressive symptoms. Without additional measures of depressive symptoms,
however, one cannot make this assumption.
In activity studies among postpartum women who already have low scores
on depression measures, the improvement of symptoms is often limited due to
pre-existing scores close to normal threshold. In such situations, it is difficult to
support exercise as a treatment among healthy women; instead, it may be
considered a preventative measure for depressive symptoms in the postpartal
period. Songøygard et al. (2012) did not find a difference in post-intervention
depression scores between women randomized to exercise and those with
routine activity, but closer examination did reveal improvement of depression
scores among previously sedentary women in the exercise group. With the
current study, the lower EPDS precluded many women from participating in the
second phase of the study, thereby limiting the conclusions of the stroller-walking
intervention. Three women were randomized to the intervention group, and the
group had a decrease in the mean EPDS score of roughly four points from
baseline assessment to post-intervention 6 weeks later. The control group did
not have a decrease of the same magnitude; those who maintained their routine
activities lowered the mean EPDS by only one point from pre-test to post-test.
Teychenne and York (2013) did conclude that walking as a moderate-intensity
exercise was an acceptable activity for most women regardless of mode of
delivery. Hence, with consideration of the limited but positive results for the
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phase II participants, continued investigation of the stroller-walking intervention in
the postpartum population is warranted.
Of the mothers who were randomized to the intervention group, the
average number of daily steps per week was 8,711. This was roughly 5,000
steps more than the control group and more in line with the recommended
10,000 steps per day recommended by the America on the Move program.
Mothers in the activity as usual group accrued less than 5,000 steps per day on
average, which is consistent with the definition for sedentary level of activity.
One mother asked if her pedometer was correctly reading, and the student PI
confirmed its functioning. With further discussion, the mother recognized that
she was busy throughout the day standing and sitting on the floor playing with
her infant and toddler, yet she was not actively moving and registering steps.
This highlights the misconception of busyness being equivalent to physically
active. Although this mother had a full day with child care, she was not engaging
in moderate physical activity.
This mother’s report is not unusual for the postpartum population, and it
reflects the comments regarding exercise engagement from selected Phase I
participants. Mothers consistently identified time as a limiting factor to exercise.
Mothers needed more time to fit in exercise after completing all of the
responsibilities of the maternal role. The decision to exercise was also swayed
by how she felt: Was she too tired to exercise or would exercise improve how
she felt? Mackay, Schofield, and Oliver (2011) reported very similar findings
regarding exercise behaviors among women with small children. The authors
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found there were notable differences in exercise of women with and women
without children. After becoming a parent, exercise decreased and more time
was spent on non-leisure activities such as housework. The review did report
previous findings that mothers who were physically active with the family,
whether a spouse/partner or children, tend to lead more active lifestyles
compared to mothers who are not physically active with their family. Two
mothers in the intervention group specifically mentioned that including stroller
walking with their spouses introduced an opportunity to be active together and
engage in conversation. A mother with a younger child, in addition to the infant,
said she liked spending the time outdoors with her daughter versus “sitting
inside.” From the few women participating, it may be concluded that stroller
walking is an exercise that is feasible for mothers, and pedometers give an
objective measure to aid in meeting activity goals.
Limitations of the Study
Recruitment
The recruitment approach and subsequent low enrollment in the study
was an important limitation for this study. The student PI was in the participating
offices weekly and developed a positive rapport with office staffs; however, no
physician group was agreeable to having the student PI physically in the office
for set periods of time for the purpose of recruitment. The greatest concern given
by the offices was a potential for slowing the flow of patients through the
appointment and not having space within the office setting to accommodate a
person who is neither a patient nor employee. Thus, recruitment was dependent
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on the nursing staff as a liaison for the student PI. The student PI met with all
involved office personnel and provided bulleted information about how to present
the study and which patients might be eligible. The staff was engaged and
informed the student PI that their role was clear, straightforward, and should not
negatively impact the flow of patients during appointments. Over the course of
the study, however, there were changes in office personnel, staff vacations,
physician absences, and office closures due to holidays; all of which influenced
recruitment. Although there was a positive relationship between the investigator
and each setting, there remained the problem of inconsistent presentation of the
study to participants.
Information about the study was not considered a routine part of the
patient work up, and time limits for patient intake and clinician/patient encounters
discouraged presentation of non-scripted materials. As the number of women
hearing about the study decreased, so too did the number of women potentially
enrolling in the study. Just as office personnel are prompted to ask postpartum
women about contraception, return of menses, and infant feeding methods, they
should also be prompted to inquire about participation in research. To provide a
more consistent delivery of information and reach more potential participants,
advertising of ongoing research should be the rule not the exception. Making
patients aware of ongoing research is often part of the admission process in
medical centers, so for private practices participating in research studies,
disclosure of research activities may be incorporated into routine patient intake.
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Not only do time limits affect staff providing extra information to patients,
physicians also feel time constraints. The physicians in the study were
enthusiastic about the student PI gathering data from postpartum patients
regarding depressive symptoms and associated factors. They also agreed that
the theory of exercise as a treatment was logical and a simple low-cost, highbenefit approach, yet they warned that in their experiences, patients wanted a
quick fix. As a result, providers said they were more apt to leave the woman with
a prescription that she may or may not fill. So, while there was support for the
basis of the study and physicians commented “it makes sense”, they did
acknowledge a greater tendency to adopt a pharmacological approach because
they felt women wanted a more tangible response.
Beyond the impact of time constraints and inconsistent promotion of the
study, there was no tracking of exactly how many postpartum women were asked
about the study. The student PI was only given the names of women who
agreed to a contact call. In future work with this population, recruitment may be
enhanced if individuals are approached by the PI during the pregnancy to
present the study information and again when being discharged from the hospital
after childbirth. This would provide an opportunity to screen for eligibility and
consent for enrollment, thus removing the involvement of a liaison and need for
follow-up calls to interested women. In hospitals and practices that have high
attendance at childbirth education courses and group prenatal care, recruitment
through group presentation could be productive.
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Sample Size and Composition
A consequence of the recruitment limitations was the small sample size.
The number of participants in the intervention phase of the study was meager.
The original intention of the study was to limit invitation into the intervention to
only those women with EPDS scores ≥10. In a sample that proved to be
relatively healthy according to study measures, this criterion notably limited
participation in Phase II which included activity monitoring. The cutoff was
lowered after one year of recruitment, but women scoring ≥7 and <10 in the first
12 months of the study missed invitation to Phase II. This, in turn, limited
conclusions about the effectiveness of stroller walking on depressive symptoms,
stress, sleep disturbance, fatigue, and well-being. In future work, the stipulation
of the higher EPDS score could be lifted to observe the effect of the walking
intervention on women with varying depressive symptoms during the postpartum
period. Rather than examining the intervention as a treatment for depressive
symptoms, stroller walking could be promoted as a preventative intervention.
Tackling the problem of postpartum depressive symptoms from a primary and
secondary prevention approach—identifying and supporting women even before
the postpartum period—may provide support for promoting exercise in
postpartum women and lead to more long-term benefits and adoption of a
healthy lifestyle.
Beyond the sample size as a limitation, the composition of the sample
limits the generalizability of the study findings. This sample was primarily
Caucasian, married women with an annual family income greater than $80,000;
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thus the results are more reflective of upper-middle class white females.
Participating mothers also reported breastfeeding at a higher rate than the
general postpartum population and had high social support as reported by family
and non-family assistance with childcare. There were few women of AfricanAmerican or Hispanic background, and as noted above, few of lower
socioeconomic threshold. While the intent of the study was to measure the rate
of depressive symptoms in women who would not be typically identified “at-risk”,
the eligibility criteria consequently limited the number of women who were
suitable for the intervention phase. In addition, the narrow sample composition
may reflect findings regarding exercise that are not common to the larger
postpartum population.
Instrumentation
Instrumentation was another limitation with both the EPDS and the LFS.
The EPDS had a Cronbach’s alpha of 0.67. This is a commonly utilized,
psychometrically-sound instrument for identifying women at risk for PPD, yet in
this study the instrument’s reliability was lower than the conventionally accepted
Cronbach’s alpha ≥ 0.70. In review of the study methodology, this lower
reliability may be explained by the homogeneity of the sample and the limited
variance in the participants’ responses. Scale items were individually examined
to determine if removal of an item would improve reliability. The final item of the
EPDS which asks a mother about thoughts of self-harm had no variance; all
mothers responded that they never had these thoughts in the past seven days.

96
Deletion of this particular item did not yield remarkable improvement of the
reliability; the Cronbach’s alpha improved only slightly to 0.677.
An additional concern with instrumentation was the possibility of response
bias. Each participant was personally contacted by the student PI who was, in
most cases, invited into the participant’s home to administer the questionnaire
and conduct the semi-structured interview. During the face-to-face meeting, the
mother may not have been completely forthcoming about feelings of depression
due to concerns of judgment. The student PI was a stranger who would have no
further interaction with the participant beyond the study; however, there is the
potential the women worried that responding in a way which indicated greater
depressive symptomatology would reflect poorly on her or her role as a mother.
Chew-Graham, Sharp, Chamberlain, Folkes, and Turner (2009) observed such
behaviors. Exploring a postpartum woman’s likelihood to disclose depressive
symptoms, the authors discovered that women sometimes conceptualize PPD as
failure in motherhood to meet expectations. Women in this qualitative study were
hesitant to mention symptoms to a provider or health visitor for fear of being
viewed as a bad mother. In addition, disclosure was limited if the mother did have
a trusting relationship with the provider or worried that the only intervention would
be pharmacologic (Chew-Graham et al., 2009). In future work with this
population and potentially stigmatizing variables, response bias may be mitigated
by de-personalizing interactions, such as having participants complete the
questionnaires independently then meeting the PI in a neutral setting (e.g., a
research office). The follow-up encounter could take a more individualized
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approach to include presentation of interventions from a preventative approach
such as exercise, stress management and effective coping, and sleep hygiene.
Problematic to the measure of fatigue was the timing of data collection.
The score of the LFS reflects either morning or evening fatigue. The intention
was to collect this information before noon to report morning fatigue; however,
four mothers scheduled meetings for baseline data collection between 1:30 p.m.
and 5:00 p.m. These fatigue measures would not be considered morning fatigue
measures and potentially skew the sample results. As with correcting the
limitations of the EPDS, leaving the questionnaire with the participant with clear
instruction of when during the day to complete the scale could resolve this issue.
Strengths of the Study
This study explored depressive symptoms in the postpartum period from a
multi-faceted perspective. The study was not limited to a single influential factor
of stress, a woman’s social or medical history, or her behaviors during the
childbearing years; instead, this study examined the association of depression
with all of these factors—individual differences, stress, sleep, fatigue and wellbeing. The exclusion criteria did limit enrollment, yet it also provided information
about women who may be typically overlooked for assessment and intervention
due to their “normal” health status and lack of at-risk characteristics. After a
postpartum visit, a woman may not see a healthcare provider again until her
annual well-woman visit. Others may not return to a doctor or nurse practitioner
unless they are experiencing a physical illness or even a subsequent pregnancy.
Exploring multiple non-modifiable and modifiable factors among low-risk women
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at a narrow point in the postpartum period, during the second and third months
after childbirth, provided information about a woman’s potential for depressive
symptoms after delivery. Thus, the timing of this study relative to childbirth and
the inclusion of low-risk women was beneficial in providing support for
development and utilization of holistic assessment and preventative health
maintenance education for postpartum women.
Although face-to-face interactions may have compromised data collection
regarding depressive symptoms and stress, the personal meeting also had a
positive impact on the study. Meeting with each mother individually provided the
opportunity to collect rich information with regard to exercise and also anecdotal
information that could improve data collection in future studies. In the latter
months of the study, mothers who were not invited to Phase II gave statements
during semi-structured interviews that highlighted the priority of exercise and
factors that influence exercise routines among new mothers. Although time
cannot be added to a busy mother’s day, patient education can be geared
towards including exercise to promote rest versus perpetuating sleep problems.
Information can be disseminated to mothers regarding exercising in bursts (ten
minute segments, three times per day) and engaging in low-cost, child friendly
exercise programs such as stroller walking. Mothers who included the 30-minute
stroller walks reported these exercise sessions to be very feasible, even with
family and work schedules.
As Teychnne and York (2013) conclude in their systematic review, there
are very few studies that have examined activity objectively among mothers,
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especially those with infants. Albeit small, this study included a sample of
postpartum women with similar characteristics who objectively tracked their
activity for six weeks. It is one of only few studies of postpartum women that
measured activity with an objective measure, the pedometer. And, it is the only
one that has examined activity for the purpose of exploring the relationship to
mood and physical symptoms in the early postpartum stage. Previous studies
with pedometers observed increased physical activity with mothers in an
intervention group, similar to this study’s results, although the outcome of interest
was more focused on weight management (Nascimento, Pudwell, Surita, Adamo,
& Smith, 2014). In this study, the pedometers provided information to the
individuals about their levels of activity and also demonstrated the sedentary
level of activity of women not engaged in exercise. The results begin to lay a
foundation for further study of activity monitoring among postpartum women. In
the future, having all mothers, regardless of EPDS baseline score, monitor
activity by steps taken could increase knowledge of the relationships of activity to
psychological, behavioral, and physiological responses in the postpartum period.
Pedometers are not a costly instrument (averaging less than $20) and are readily
available at retailers selling sports equipment. As demonstrated by the women in
Phase II, having documentation of activity can serve as a prompt to change.
Postpartum women comprise a population who could greatly benefit from
exercise, not only from a physical and emotional perspective, but also by
establishing exercise routine that can be continued across the lifespan and
enhance the well-being of the family.

100
Future Research with Low-risk Postpartum Women
Continued work in this area of study would include correction of the
study’s limitations and enhancement of its strengths. There are also areas that
deserve further examination. Researchers have shown that available help from a
spouse/partner and family support, is associated with a lower EPDS at 6 weeks
postpartum (Webster, Nicholas, Velacott, Cridland, & Fawcett, 2011) and social
support to be a predictor of PPD (Leahy-Warren, McCarthy, & Corcoran, 2011).
Although the current study did not investigate social support specifically, the
questions investigating if the mother had help, how often she received help, and
from whom revealed findings that warrant further investigation. Leahy-Warren
and colleagues (2011) found that an informal support network of friends and
spouse and hands-on assistance with care are valuable to a mother and make a
difference in depressive symptoms. There was a decrease in PPD symptoms
from 6 to 12 weeks postpartum, which is similar to the participants in Phase II of
the study. This decrease may be a natural resolution of the symptoms as the
mother transitions to her role and the baby reaches developmental milestones.
However, the inverse relationship of social support and depressive symptoms
among low-risk women should be further explored with validated instruments in
future studies. Appreciating the relationship of social support and depressive
symptoms in mothers of healthy, term infants should prompt routine query of a
mother’s support network and available resources following childbirth.
On a larger scale, it may be useful, to step back and further explore the
relationship of activity, depressive symptoms, stress, sleep, fatigue, and general
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well-being from the early postpartum period across the infant’s first year. This
would allow examination of the variables with consideration to a mother’s
adjustment to motherhood and the infant’s developmental milestones and care
needs. If mothers are enrolled during the final trimester of pregnancy and data
collected longitudinally (i.e., 6 weeks, 3 months, 6 months, 9 months, and 12
months postpartum), information about her greatest needs and potential
vulnerable times may be identified. With data from a large, diverse sample, such
a study could provide a clearer picture of the mother’s adjustment in the
postpartum period. This could improve recognition of normal postpartum
transitions and deviation from normal, in addition to highlighting potential areas
for program development and education opportunities.
The findings from this study are in line with the relationships presented in
the framework. The current study provides a basis for continued examination of
postpartum depressive symptoms as a problem of intertwined etiologies.
Inclusion of an objective physiologic measure, such as cortisol or serotonin,
could further substantiate the idea of PPD having influences on diverse body
systems. An elevated cortisol level would correlate with a heightened stress
response; whereas, the lower serotonin levels would be consistent with those
more likely to experience depressed mood and related symptomatology.
Implications for Clinical Practice
From this study of healthy postpartum women, there are suggestions for
primary and secondary prevention strategies for clinicians. The findings of the
study encourage a more holistic assessment approach during pregnancy and the
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postpartum period to identify the factors related to development of depressive
symptoms. Daily stresses and interrupted sleep patterns in the period following
birth may present challenges even to women perceived as low-risk for
postpartum depression. While some may view these complaints as inherent for
this period of a woman’s life, assessment provides the opportunity to promote
preventative strategies and lifestyle changes. Birth is a time of mandatory life
changes related to the addition of an infant to one’s life. While a mother is open
to change during the time following birth, the postpartum period should establish
routines not only related to child care but also self-care. This transition period is
the ideal time to learn stress management practices, improve sleep hygiene, and
incorporate exercise. Overall, these findings support a shift in postpartum care
from a disease model to one of health promotion. Beyond the standard care and
questions related to immediate needs following birth such as breastfeeding,
perineal care or postoperative care, and contraception, providers should also
incorporate questions about stress perception and management, sleep patterns,
and general health status. This approach moves from a single system
assessment to assessment of the linked components of the Model of Allostasis.
Nurses, advanced-practice clinicians, and physicians can educate and
encourage physical activity which may be one of the behavioral interventions that
yields years of physical and mental health benefits. Providing women with an
objective recommendation for exercise, such as beginning with stroller walking
three days per week and aiming for 10,000 steps per day, gives women a
foundation for health promotion and wellness.

103
Conclusions
The findings of this two-phase pre- and posttest intervention study support
the notion of depressive symptoms being a postpartum problem that is not limited
to a single domain. The relationships of depression with stress, sleep patterns,
fatigue and well-being are consistent with those previously cited in the literature,
particularly with women who are Caucasian, married, and report positive support
from a spouse and/or family. While the intervention piece of the study had a very
small sample size, the improvement in depressive symptoms following the
6-week stroller-walking intervention presents a promising area of research.
Considering the relationships of these variables, this study offers support for a
holistic approach in postpartum care. There remains further work in
understanding the role of exercise in postpartum women; however, results from
this study suggest that incorporation of exercise via stroller walking may be a
feasible method of promoting physical and emotional wellness and enhancing the
lives of postpartum women.
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Appendix A
Study Flowchart
Pre-screen
(4-6weeks PP)
[uncomplicated singleton delivery]
Phase I/Pretest Measure






Depressive symptoms
Well-being (H-QOL)
Stress (global, parental)
Sleep
Fatigue
EPDS ≥10
Enroll and Consent
(5-7 weeks PP)

EPDS <10
No further data collection

Randomization

Treatment Group

Control Group

●Exercise intervention
●Brisk stroller-walking 30minutes, 3 days/week

● Routine PP activity
● General baby care
education materials

6 week intervention
Weekly calls and/or mailing to both group members

Posttest

Treatment group—exit
interview regarding
adherence







Depressive symptoms
Well-being (H-QOL)
Stress (global, parental)
Sleep
Fatigue
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Appendix B: Study Questionnaire

Phase I Questionnaires

Contact:
Susan Liipfert Shelton, RN, CNM
Doctoral Student, Georgia State University
678-325-8005
susanlshelton@gmail.com
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As you have recently had a baby, we would like to know how you are feeling. Please UNDERLINE the
answer which comes closest to how you have felt IN THE PAST 7 DAYS, not just how you feel today.
Here is an example, already completed: I have felt happy:
Yes, all the time
Yes, most of the time
No, not very often
No, not at all
This would mean: “I have felt happy most of the time” during the past week. Please complete the
other questions in the same way.
In the past 7 days:
1. I have been able to laugh and see the funny
side of things
As much as I always could
Not quite so much now
Definitely not so much now
Not at all

2. I have looked forward with enjoyment to
things
As much as I ever did
Rather less than I used to
Definitely less than I used to
Hardly at all

*3. I have blamed myself unnecessarily when
things went wrong
Yes, most of the time
Yes, some of the time
Not very often
No, never

4. I have been anxious or worried for no good
reason
No, not at all
Hardly ever
Yes, sometimes
Yes, very often

*5. I have felt scared or panicky for no very
good reason
Yes, quite a lot
Yes, sometimes
No, not much
No, not at all

*6. Things have been getting on top of me
Yes, most of the time I haven’t been able
to cope at all
Yes, sometimes I haven’t been coping
as well as usual
No, most of the time I have coped quite
well
No, have been coping as well as ever
*8. I have felt sad or miserable
Yes, most of the time
Yes, quite often
Not very often
No, not at all

*7. I have been so unhappy that I have had
difficulty sleeping
Yes, most of the time
Yes, sometimes
Not very often
No, not at all
*9. I have been so unhappy that I have been
crying
Yes, most of the time
Yes, quite often
Only occasionally
No, never

*10. The thought of harming myself has
occurred to me
Yes, quite often
Sometimes
Hardly ever
Never

Cox, J. L., Holden, J. M., & Sagovsky, R. (Edinburgh Postnatal Depression Scale, British Journal of Psychiatry, 1987)
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The questions in this scale ask you about your feelings and thoughts during the last month. In
each case, you will be asked to indicate by circling how often you felt or thought a certain way.

0= Never 1 = Almost Never 2 = Sometimes 3 = Fairly Often 4 = Very Often

1. In the last month, how often have you been upset
because of something that happened unexpectedly?

0

1

2

3

4

2. In the last month, how often have you felt that you were
unable to control the important things in your life?

0

1

2

3

4

3. In the last month, how often have you felt nervous and
“stressed”?

0

1

2

3

4

4. In the last month, how often have you felt confident
about your ability to handle your personal problems?

0

1

2

3

4

5. In the last month, how often have you felt that things
were going your way?

0

1

2

3

4

6. In the last month, how often have you found that you
could not cope with all the things that you had to do?

0

1

2

3

4

7. In the last month, how often have you been able to
control irritations in your life?

0

1

2

3

4

8. In the last month, how often have you felt that you were
on top of things?

0

1

2

3

4

9. In the last month, how often have you been angered
because of things that were outside of your control?

0

1

2

3

4

10. In the last month, how often have you felt difficulties
were piling up so high that you could not overcome
them?

0

1

2

3

4

Cohen, S., Kamarck, T., & Mermelstein, R. (Perceived Stress Scale, Journal of Health and Social Behavior, 1983)
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This questionnaire contains 36 items. Read each statement carefully. For each statement,
please circle the response that best represents your opinion.
Circle the SA if you strongly agree with the statement.
Circle the A if you agree with the statement.
Circle the NS if you are not sure.
Circle the D if you disagree with the statement.
Circle the SD if you strongly disagree with the statement.
For example, if you sometimes enjoy going to the movies, you would circle A in response to the
following statement:
I enjoy going to the movies.

SA

A

NS

D

SD

While you may not find an answer which exactly states your feelings, please mark the answer
which comes closest to describing how you feel. YOUR FIRST REACTION TO EACH QUESTION
SHOULD BE YOUR ANSWER.

Sample questions:

I often have the feeling that I cannot handle things very well.
I find myself giving up more of my life to meet my child's needs
than I ever expected.

SA

A

NS

D

SD

SA

A

NS

D

SD

For the next statement, choose your response from the choices “1” to “5” below.
I feel that I am:
1. a very good parent.
2. a better than average parent.
3. an average parent.
4. a person who has some trouble being a parent.
5. not very good at being a parent.

Adapted and reproduced with special permission of the Publisher, Psychological Assessment Resources, Inc., 16204 N.
Florida Ave., Lutz, FL 33549, from the Parental Stress Index Short Form by Richard R. Abidin, Ed.D., Copyright 1990,
1995 by PAR, Inc. Further reproduction is prohibited without special permission from PAR, Inc.

137
How often in the PAST WEEK did you: (Circle the number of days for each)
Never
day
1.

have difficulty getting to sleep

2.

wake up during your sleep period

3.

Every

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

wake up too early at the end of a sleep
period

0

1

2

3

4

5

6

7

4.

feel rested upon awakening at the end of a
sleep period

0

1

2

3

4

5

6

7

5.

sleep poorly

0

1

2

3

4

5

6

7

6.

feel sleepy during the day

0

1

2

3

4

5

6

7

7.

struggle to stay awake during the day

0

1

2

3

4

5

6

7

8.

feel irritable during the day

0

1

2

3

4

5

6

7

9.

feel tired or fatigued during the day

0

1

2

3

4

5

6

7

10.

feel satisfied with the quality of your sleep

0

1

2

3

4

5

6

7

11.

feel alert and energetic during the day

0

1

2

3

4

5

6

7

12.

get too much sleep

0

1

2

3

4

5

6

7

13.

get too little sleep

0

1

2

3

4

5

6

7

Lee, K. A. (General Sleep Disturbance Scale, SLEEP, 1992)
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14.

take a nap at a scheduled time

15.

fall asleep at a unscheduled time

16.

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

drink an alcoholic beverage to help you get
to sleep

0

1

2

3

4

5

6

7

17.

use tobacco to help you get to sleep

0

1

2

3

4

5

6

7

18.

use a herb to help you get to sleep

0

1

2

3

4

5

6

7

19.

use an over-the-counter sleeping pill to
help you get to sleep

0

1

2

3

4

5

6

7

20.

use a prescription sleeping pill to help you
get to sleep

0

1

2

3

4

5

6

7

21.

use aspirin or other pain reliever to help
you get to sleep

0

1

2

3

4

5

6

7

Lee, K. A. (General Sleep Disturbance Scale, SLEEP, 1992)
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For each item, circle the number (0-10) to indicate how you are feeling right now.

Not at all tired

0

1

2

3

4

5

6

7

8

9

10

Extremely tired

Not at all sleepy

0

1

2

3

4

5

6

7

8

9

10

Extremely sleepy

Not at all exhausted

0

1

2

3

4

5

6

7

8

9

10

Extremely exhausted

Moving my body is
no effort at all

0

1

2

3

4

5

6

7

8

9

10

Moving my body is a
tremendous chore

Concentrating is no
effort at all

0

1

2

3

4

5

6

7

8

9

10

Concentrating is a
tremendous chore

Carrying on a
conversation is no
effort at all

0

1

2

3

4

5

6

7

8

9

10

Carrying on a
conversation is a
tremendous chore

I have absolutely no
desire to lie down

0

1

2

3

4

5

6

7

8

9

10

I have a tremendous
desire to lie down

Lee, K. A., Hicks, G., & Nino-Murcia, G. (Lee Fatigue Scale, Psychiatry Research, 1991)
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Demographic and Clinical Data

1. Age: __________________ Date of birth: _____/_____/______

2. Total number of pregnancies: ________ Number of births: __________
3. Infant’s age today: _____________Infant’s date of birth: _____/_____/______
4. Infant’s gender (circle one): Male

/

Female

5. How do you feed your infant? (circle one) Breastfeed / Bottlefeed / Both

6. Type of birth (circle one): Vaginal

/ Cesarean section (c-section)

7. What is your current work status? (circle most applicable)
_____ Full-time outside of home

_____ Student

_____ Part-time outside of home

_____ Unemployed

_____ Other (please specify): ________________________

8. What is your household annual income?
_____ Less than $20,000
_____ $20,001 to $40,000
_____$40,001 to $60,000
_____ $60,001 to $80,000
_____Greater than $80,001

9. How do you describe your marital status?
_____ Married

_____ Divorced

_____ Single

_____ Living with a partner

_____ Other (please specify): ________________________
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10. Do you have help in the home with infant care?

Yes / No

If yes, who helps you? __________________________________________
How often do you receive help? ___________________________________

11. What is your race/ethnicity?
_____ White, non-Hispanic _____ African-American _____ Asian
_____ Hispanic_____ Other (please specify): ________________________

12. How often did you exercise prior to pregnancy?
______0 – 2 days/week

______3-5 days/week

______6 or more

days/week

13. How often did you exercise during pregnancy?
______0 – 2 days/week
days/week

______3-5 days/week

______6 or more
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Appendix C
Eligibility Screening, Phase I
Patient age: ___________
Term delivery (≥ 37 weeks gestation) Y / N
Singleton delivery

Y/N

Special care infant

Y/N

History of complications with ongoing treatment:
Y/N

Chronic hypertension with medications

Y/N

Pre-eclampsia with anti-hypertension medications

Y/N

Gestational diabetes with continued glucose management

Y/N

Anemia with iron supplementation (daily or greater)

Y/N

Thyroid disease

Y/N

Other medical condition___________________________

History of depression Y / N
Current use of medication for mood disorder Y / N
Reads & writes in English Y / N

Appendix D: Activity Log
Week 1
________day

________day

________day

________day

________day

________day

________day

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

______________

______________

______________

______________

______________

______________

______________

________day

________day

________day

Week 2
________day

________day

________day

________day

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Morning:
Clear your
pedometer!

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

Bedtime:
How many steps did
you take today?

______________

______________

______________

______________

______________

______________

______________
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Appendix E: Exercise Log
Start time:_______
End time:_______

Start time:_______
End time:_______

Start time:_______
End time:_______

Start time:_______
End time:_______

Start time:_______
End time:_______

Start time:_______
End time:_______

Start time:_______
End time:_______

Indoors/Outdoors

Indoors/Outdoors

Indoors/Outdoors

Indoors/Outdoors

Indoors/Outdoors

Indoors/Outdoors

Indoors/Outdoors

Did you walk 30
minutes?
□ Yes
□ No

Did you walk 30
minutes?
□ Yes
□ No

Did you walk 30
minutes?
□ Yes
□ No

Did you walk 30
minutes?
□ Yes
□ No

Did you walk 30
minutes?
□ Yes
□ No

Did you walk 30
minutes?
□ Yes
□ No

Did you walk 30
minutes?
□ Yes
□ No

How many steps did
you walk?
Start:_________
Stop:_________

How many steps did
you walk?
Start:_________
Stop:_________

How many steps did
you walk?
Start:_________
Stop:_________

How many steps did
you walk?
Start:_________
Stop:_________

How many steps did
you walk?
Start:_________
Stop:_________

How many steps did
you walk?
Start:_________
Stop:_________

How many steps did
you walk?
Start:_________
Stop:_________

What was your
heart rate at
midpoint of your
walk? _________

What was your
heart rate at
midpoint of your
walk? _________

What was your
heart rate at
midpoint of your
walk? _________

What was your
heart rate at
midpoint of your
walk? _________

What was your
heart rate at
midpoint of your
walk? _________

What was your
heart rate at
midpoint of your
walk? _________

What was your
heart rate at
midpoint of your
walk? _________

Did you & baby walk
alone?
□ Yes
□ No

Did you & baby walk
alone?
□ Yes
□ No

Did you & baby walk
alone?
□ Yes
□ No

Did you & baby walk
alone?
□ Yes
□ No

Did you & baby walk
alone?
□ Yes
□ No

Did you & baby walk
alone?
□ Yes
□ No

Did you & baby walk
alone?
□ Yes
□ No

If yes, with whom?
(i.e., friend, spouse)
_______________

If yes, with whom?
(i.e., friend, spouse)
_______________

If yes, with whom?
(i.e., friend, spouse)
_______________

If yes, with whom?
(i.e., friend, spouse)
_______________

If yes, with whom?
(i.e., friend, spouse)
_______________

If yes, with whom?
(i.e., friend, spouse)
_______________

If yes, with whom?
(i.e., friend, spouse)
_______________

Total steps today:
_______________

Total steps today:
_______________

Total steps today:
_______________

Total steps today:
_______________

Total steps today:
_______________

Total steps today:
_______________

Total steps today:
_______________

Walk 2

Walk 3

Did you feel comfortable walking?

Walk 1

Did you feel comfortable walking?

Did you feel comfortable walking?

Did the baby appear comfortable?

Did the baby appear comfortable?

Did the baby appear comfortable?
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Appendix F:
Exit Interview Questions

1. How satisfied were you with the 6-week walking intervention?

0

1

2

3

4

5

6

7

8

9

10

Not

Very

satisfied

satisfied

at all

2. How much of a burden was it to walk the prescribed amount?

0

1

2

3

4

5

6

7

8

9

10

Not

Very

burden-

burden-

some

some

at all

3. What difficulties did you encounter in walking 30 minutes three
days/week?

4. Are there additional comments you would like to share about your
experience with the stroller-walking routine?
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Appendix G:
Exercise Pattern Questions
1. Tell me about your plans to resume exercise post-pregnancy. (for
exercisers) OR How would you begin exercising now that you have had
your baby? (for non-exercisers)

2. If invited to participate in a structured, but simple exercise routine such as
stroller walking, would you do it?

3. What do you see as barriers (things that would prevent) to exercising?

4. What would make it easier for you to include exercise in your day?
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Appendix H: Informed Consent Document, Phase I
Georgia State University
Byrdine F. Lewis School of Nursing and Health Professions
Informed Consent and HIPAA Authorization
Title: Postpartum Depressive Symptoms: A study of influencing factors and an
intervention for improvement, Phase I
Principal Investigator:

PI Shih-yu Lee, PhD, RNC
Student PI Susan Liipfert Shelton, RN, MSN, CNM

I.
Purpose:
You are invited to participate in a two-part research study for postpartum women. The
purpose of this phase of the study is to examine the relationship between depressive
symptoms and well-being and stress, sleep, and fatigue. You are invited to be involved in
this research because you had a baby in the last four to six weeks. Postpartum women
will be recruited until 52 women have agreed to participate in the second phase of the
study. The second phase includes having mothers monitor their daily steps taken in a 6week period, recording this activity, and completing another set of questionnaires. Some
mothers will also be asked to walk while pushing her infant in a stroller three days per
week.
II.

Procedures:

If you sign the informed consent and HIPAA authorization, the following will happen:
1. You will be asked to fill out the following information:
a. Demographic and clinical history
b. Six questionnaires
i.
Depressive symptoms
ii.
Well-being
iii.
Perceived stress
iv.
Parental stress
v.
Sleep
vi.
Fatigue
2. You may be contacted by the researcher to participate in the second phase.
3. You will receive in a summary of your results from the questionnaires you complete.
III.

Risks:

In this study, you will not have any more risks than you would in a normal day of life.
IV.

Benefits:

You may not have a personal benefit from this study. The findings may increase what is
known about depressive symptoms and complaints that mothers may have in the early
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postpartum period. The findings may also improve how health providers address and care
for women in the weeks following childbirth.
V.

Voluntary Participation and Withdrawal:

Participation in research is voluntary. You do not have to be in this study. If you decide
to be in the study and change your mind, you may return the unfinished questionnaires.
You may skip questions or stop participating at any time.
VI.

Confidentiality and PHI:

We will keep your records private to the extent allowed by law. S. Lee and S. L. Shelton
will have access to the information you provide. Information may also be shared with
those who make sure the study is done correctly (GSU Institutional Review Board and
the Office for Human Research Protection [OHRP]). We will use a 4-digit identification
code rather than your name on study records. The information you provide will be stored
on a password protected computer. Your name and other facts that might point to you
will not appear when we present this study or publish its results. The findings will be
summarized and reported in group form. You will not be identified personally.
VII.

Contact Persons:

Contact Shih-yu Lee (404-413-1176) or Susan L. Shelton (678-325-8005,
susanlshelton@gmail.com) if you have questions about this study. If you have questions or
concerns about your rights as a participant in this research study, you may contact Susan
Vogtner in the Office of Research Integrity at 404-413-3513 or svogtner1@gsu.edu.
VIII.

Copy of Consent Form to Subject:

We will give you a copy of this consent form to keep.
If you are willing to volunteer for this research and be randomized to either the control or
study group, please sign below.

____________________________________________
Participant

_________________
Date

_____________________________________________
Principal Investigator or Researcher Obtaining Consent

_________________
Date
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Appendix I: Informed Consent Document, Phase II
Georgia State University
Byrdine F. Lewis School of Nursing and Health Professions
Informed Consent and HIPAA Authorization
Title:

Postpartum Depressive Symptoms: A study of influencing factors and an
intervention for improvement

Principal Investigator:

PI Shih-yu Lee, PhD, RNC
Student PI Susan Liipfert Shelton, RN, MSN, CNM

I.

Purpose:

You are invited to take part in a research study. The purpose of the study is to
examine how practical and effective exercise (walking while pushing your infant
in a stroller) may be to decrease depressive symptoms. You are invited to be
involved in this research because you recently had a baby, and you had a score on
the depression screen that shows mild to moderate symptoms. A total of 52
mothers will be recruited for this study. To be in the study, you write down your
activity each day and answer a set of questionnaires at the end of the 6-week study.
You may be put into the group that will add one and a half hours of exercise to
your week and have an exit interview.
II.

Procedures:

If you decide to be in the study, you will be given a device to record your activity
each day, as measured by the steps you take. The study’s leader will teach you how
to use the device and how to record your steps. After receiving your device, you will
be randomly assigned by pulling a number (1 or 2) to the control group or the study
group. If you are assigned to the study group, Ms. Shelton will also teach you how to
check your heart rate and tell you what your goal heart rate should be during your
walks. At the end of the 6-week study, you will be given a $15 gift card and keep the
device.
III.

Risks:

In this study, you will not have any more risks than you would in a normal day of
life.
IV.

Benefits:

Being in this study may improve your depressive symptoms. You may feel better and
become more active. Beyond your personal gain, this study may help to develop other
exercise programs for new mothers. It may also increase what is known about depressive
symptoms and complaints that mothers may have in the early postpartum period.
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V.

Voluntary Participation and Withdrawal:

Participation in research is voluntary. You do not have to be in this study. If you
decide to be in the study and change your mind, you have the right to drop out. You
may stop participating at any time.
VI.

Confidentiality:

We will keep your records private to the extent allowed by law. S. Lee and S. L. Shelton
will have access to the information you provide. Information may also be shared with
those who make sure the study is done correctly (GSU Institutional Review Board and
the Office for Human Research Protection [OHRP]). We will use a 4-digit identification
code rather than your name on study records. The information you provide will be stored
on a password protected computer. Your name and other facts that might point to you
will not appear when we present this study or publish its results. The findings will be
summarized and reported in group form. You will not be identified personally.
VII.

Contact Persons:

Contact Shih-yu Lee (404-413-1176) or Susan L. Shelton (678-325-8005,
susanlshelton@gmail.com) if you have questions about this study. If you have questions or
concerns about your rights as a participant in this research study, you may contact Susan
Vogtner in the Office of Research Integrity at 404-413-3513 or svogtner1@gsu.edu.
VIII.

Copy of Consent Form to Subject:

We will give you a copy of this consent form to keep.
If you are willing to volunteer for this research and be randomized to either the control or
study group, please sign below.
____________________________________________
Participant
____________________________________________
Principal Investigator or Researcher Obtaining Consent

_________________
Date
_________________
Date
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Appendix J: Institutional Review Board Approval

INSTITUTIONAL REVIEW BOARD
Mail:

P.O. Box 3999
Atlanta, Georgia 30302-3999
Phone: 404/413-3500
Fax:
404/413-3504

In Person:

Alumni Hall
30 Courtland St, Suite 217

November 7, 2012
Principal Investigator: Lee, Shih-Yu (Sylvia)
Student PI: Susan Shelton
Protocol Department: B.F. Lewis School of Nursing
Protocol Title: Examining Mood Status and Activity in Postpartum Women
Submission Type: Application H13090
Review Type: Full Board Review
Approval Date: September 20, 2012
Effective Date: November 7, 2012
Expiration Date: September 19, 2013
The Georgia State University Institutional Review Board (IRB) reviewed and approved
the above referenced study in accordance with 45 CFR 46.111. The IRB has reviewed
and approved the research protocol and any informed consent forms, recruitment
materials, and other research materials that are marked as approved in the application.
The approval period is listed above. Research that has been approved by the IRB may be
subject to further appropriate review and approval or disapproval by officials of the
Institution.

Federal regulations require researchers to follow specific procedures in a timely manner.
For the protection of all concerned, the IRB calls your attention to the following
obligations that you have as Principal Investigator of this study.
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1.

For any changes to the study (except to protect the safety of participants), an
Amendment Application must be submitted to the IRB. The Amendment
Application must be reviewed and approved before any changes can take
place

2.

Any unanticipated/adverse events or problems occurring as a result of
participation in this study must be reported immediately to the IRB using the
Unanticipated/Adverse Event Form.

3.

Principal investigators are responsible for ensuring that informed consent is
properly documented in accordance with 45 CFR 46.116.


The Informed Consent Form (ICF) used must be the one reviewed and
approved by the IRB with the approval dates stamped on each page.

4.

For any research that is conducted beyond the approval period, a Renewal
Application must be submitted at least 30 days prior to the expiration date.
The Renewal Application must be approved by the IRB before the expiration
date else automatic termination of this study will occur. If the study expires,
all research activities associated with the study must cease and a new
application must be approved before any work can continue.

5.

When the study is completed, a Study Closure Report must be submitted to
the IRB.

All of the above referenced forms are available online at https://irbwise.gsu.edu. Please
do not hesitate to contact the Office of Research Integrity (404-413-3500) if you have any
questions or concerns.

Sincerely,

Susan Laury, IRB Chair

Federal Wide Assurance Number: 00000129
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Appendix K: Institutional Review Board Continuing Review Approval

INSTITUTIONAL REVIEW BOARD
Mail:

P.O. Box 3999
Atlanta, Georgia 30302-3999
Phone: 404/413-3500
Fax:
404/413-3504

In Person:

Alumni Hall
30 Courtland St, Suite 217

September 19, 2013

Principal Investigator: Lee, Shih-Yu (Sylvia)
Protocol Department: B.F. Lewis School of Nursing
Protocol Title: Examining Mood Status and Activity in Postpartum Women
Submission Type: Continuing Review #1 for H13090
Review Type: Full Board Review
Approval Date: September 20, 2013
Expiration Date: September 19, 2014
The Georgia State University Institutional Review Board (IRB) reviewed and approved
the above referenced study in accordance with 45 CFR 46.111. The IRB has reviewed
and approved the research protocol and any informed consent forms, recruitment
materials, and other research materials that are marked as approved in the application.
The approval period is listed above.

Federal regulations require researchers to follow specific procedures in a timely manner.
For the protection of all concerned, the IRB calls your attention to the following
obligations that you have as Principal Investigator of this study.
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1.

For any changes to the study (except to protect the safety of participants), an
Amendment Application must be submitted to the IRB. The Amendment
Application must be reviewed and approved before any changes can take
place

2.

Any unanticipated/adverse events or problems occurring as a result of
participation in this study must be reported immediately to the IRB using the
Unanticipated/Adverse Event Form.

3.

Principal investigators are responsible for ensuring that informed consent is
properly documented in accordance with 45 CFR 46.116.


The Informed Consent Form (ICF) used must be the one reviewed and
approved by the IRB with the approval dates stamped on each page.

4.

For any research that is conducted beyond the approval period, a Renewal
Application must be submitted at least 30 days prior to the expiration date.
The Renewal Application must be approved by the IRB before the expiration
date else automatic termination of this study will occur. If the study expires,
all research activities associated with the study must cease and a new
application must be approved before any work can continue.

5.

When the study is completed, a Study Closure Report must be submitted to
the IRB.

All of the above referenced forms are available online at https://irbwise.gsu.edu. Please
do not hesitate to contact the Office of Research Integrity (404-413-3500) if you have any
questions or concerns.

Sincerely,

Susan Laury, IRB Chair

Federal Wide Assurance Number: 00000129

